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NGIOMAS are benign tumors composed of newly formed vessels. When 

they arise from blood vessels they are known as hemangiomas, and when 

they arise from lymph vessels they are known as lymphangiomas. Many of 

these angiomas are not true neoplasms, as they are caused by the dilation of 

existing vessels. It is common practice, however, to classify these nonneoplastic 

lesions with the true angiomas. Both hemangiomas and lymphangiomas occa- 
sionally appear in the mouth, although the former is the most common. 

Hemangiomas can be divided into two main types—peripheral and central. 
The former oceur on the skin and mucosa and the latter, which are rare, are 
found within bone. The peripheral type of hemangiomas can be divided again 
into two main groups—capillary and cavernous. 

The eapillary hemangioma consists of a network of newly formed capil- 
laries. Buds of endothelium grow out from one segment of a vessel and form 
new vessels. The endothelial cells are large and swollen and may be several 
layers in depth. Occasionally the proliferation is so marked that the lumen of 
the vessel is occluded, and solid masses of cells are formed. Then the tumor is 
spoken of as a hemangioendothelioma, which under certain conditions behaves 
in a more malignant manner, in that it may metastasize. 

The eapillary hemangioma forms a bright red area which is sharply defined 
and whose surface is not raised. These are usually congenital, being present at 
birth, and with time they may extend to cover a large area. Sometimes they 
make their appearance later in life. When the mucous membranes of the mouth 
are affected, the tumor forms soft, purplish patches. If it extends to the 
gingival tissues around a tooth, a troublesome hemorrhage ensues following 
removal of the tooth. 


— From the Department of Oral and Dental Diseases, Crumpsall Hospital, Manchester, Eng- 
and. 
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The cavernous hemangioma is much less common. It is composed of large 
blood spaces lined by endothelium. It is not encapsulated and may infiltrate 
the surrounding tissues. These tumors are commonly found in the liver, but 
sometimes they appear in other positions (lips, muscle, and subcutaneous tissues). 
When they are located on the skin or oral mucosa, they are raised and form a 
more fleshy tumor as compared with the capillary type. They can be reduced 
in size by pressure, and they resume their normal size when the compression is 
removed. They are often developmental, but occasionally they make their ap- 
pearance following trauma. 

A lymphangioma is sometimes seen in the mouth, although the incidence of 
its occurrence in this position is much less than that of the hemangioma. It is 
formed by endothelium derived from lymph vessels, and it is congenital in 
origin. These tumors are commonly found on the tongve, and sometimes they 
appear on the lips and oral mucosa. When the tongue is affected, a marked en- 
largement may be produced, resulting in macroglossia. The lymphangioma is 
characterized by groups of deep-seated vesicles. The lesions have a yellowish 
straw color when very superficial, but occasionally they are reddish or purplish 
in color because of the presence of small blood vessels; when they are punctured 
a clear, colorless fluid exudes. 


METHODS OF TREATMENT OF PERIPHERAL ANGIOMAS 


1. Injection of Boiling Water.—This method of treatment has been sug- 
gested for hemangiomas involving large areas of the face. As much as 20 c.c. 
of boiling water are injected into part of the tumor. Some weeks later another 
part of the tumor is injected, and the process is repeated until all the tumor is 
obliterated. The serious disadvantage of this method is that it may result in 
sloughing and gross scarring. 


2. Diathermy, Cautery, and Solid Carbon Dioxide——These methods have 
been tried, but they too may result in searring. Freezing of skin lesions with 
carbon dioxide in infants give generally excellent results. 


3. Irradiation.—Contact x-ray or radium therapy relies on the well-known 
reaction of endothelium to radiation, resulting in an obliterative endarteritis. 
According to Erich,’ cavernous hemangiomas, especially in children, react well 
to interstitial irradiation with radon seeds. Andrews’ points out that there are 
certain types of cavernous hemangiomas in which the blood vessels are ap- 
parently more maturely developed and are resistant to radium. Widespread 
capillary hemangiomas do not respond well to irradiation, although it is more 
successful in the smaller types known as strawberry rash. Radiation appears 
to have little selective action upon lymphangiomas, although occasionally cures 
are obtained. 

It has been reported by Bruce and Stafne,? and I have observed one such 
ease, that irradiation in infancy for the treatment of a hemangioma of the face 
resulted in damage to the permanent dentition. The affected teeth were smaller, 
had stunted roots, and erupted at an earlier date than normal. 
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4. Excision —This is practical in the ease of small skin lesions as well as 
rger intraoral ones, but it is not a method of choice in extensive lesions unless 
‘in grafting is done. 

5. Injection of Sclerosing Fluids—This is a simple and highly effective 
vm of treatment of hemangiomas, especially those of the cavernous type, and 
uphangiomas. The sclerosing agent that I use is Sylnasol* which is a 5 per 
ent aqueous solution of the sodium salt of the fatty acids of the vegetable oil 
<tracted from a weed of the psyllium group with 2 per cent benzyl aleohol. It 
roduees tissue irritation with subsequent fibroblastic activity. Several injeec- 
ions may be necessary ‘or complete eradication of the lesion. 


UASE REPORTS 


The following two cases are presented to illustrate the treatment of 
angiomas with injections of sclerosing fluids. 


Case 1. CaveRNoUS HEMANGIOMA OF Lip.—A 78-year-old man was referred for treat- 
ment of a hemangioma of the lower right lip. The patient had first become aware of its 


presence three years earlier. 


Fig. 1. Fig. 2. 


Fig. 1.—Hemangioma of lip following injection of 1.5 ¢.c. Sylnasol. 
Fig. 2.—Appearance three weeks later. 


Examination.—The hemangioma was situated mainly on the inner aspect of the lower 
right lip and projected into the mouth. It was raised and cavernous in appearance and 
measured about ™% inch in diameter. It had slowly increased in size over the past three 


years, 


Treatment.—Sylnasol, 1.5 ¢.c., was injected into the hemangioma (Fig. 1). 


Progress.——When the patient was seen one week later, the hemangioma was greatly 
reduced in size. Three weeks later it was completely fibrosed and the area was quite normal 
in appearance (Fig. 2). There was no recurrence. 


CASE 2. LYMPHANGIOMA OF TONGUE.—A 21-year-old female patient was referred for 
treatment of a small sessile swelling on the undersurface of the tongue. She had first be- 
come aware of its presence three months previously, and she stated that it had increased 
slowly in size. 


*G. D. Searle & Co., Chicago, Illinois. 
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Examination On the undersurface of the tongue in the midline and about % inch 
posterior to the tips, there was a small swelling measuring about 14 inch in diameter and 
covered by normal mucous membrane except for one small area where the overlying mucosa 
appeared to be hyperkeratinized. To palpation, the swelling appeared to contain fluid and 


it had the appearance of a mucous retention cyst. 


Treatment.—In view of its small size, the growth was excised under local infiltration 


anesthesia and sent for histologic examination. 


reduced 1%.) 


Fig. 3.—Low-power view of lymphangioma. (Magnification, approximately 120; 


Pathologist’s Report—*“The section shows areas of dilated lymph vessels. No evidence 
of malignancy. Appearance typical of a lymphangioma.” (Fig. 3.) 

Progress.—Approximately five weeks after removal of the growth the patient returned 
complaining of a recurrence of the swelling, which was rapidly increasing in size. 


Examination.—At the site of the previous lesion under the tongue there was now a 
larger, sessile, fluctuant swelling which had a somewhat lobulated appearance. It was about 
1% inch in diameter (Fig. 4). In view of the previous pathologie report, a diagnosis of 
recurrent lymphangioma was made. 

Treatment.—In view of the fact that an attempt at surgical excision failed, it was 
decided to sclerose the tumor; therefore, 1 ¢.c. of Sylnasol was injected into the tumor. 


Progress.—When the patient was seen two weeks later, there was a marked reduction 
in size of the tumor and evidence of fibrosis was apparent (Fig. 5). An additional 1 ¢.c. of 
Sylnasol was injected into the tumor, and when the patient was seen after two more weeks 
the tumor had completely disappeared (Fig. 6). There was no recurrence. 


COMMENTS 
The two foregoing cases illustrate the efficiency and rapidity with which 
a cavernous hemangioma and a lymphangioma of the mouth may be treated 


with injections of sclerosing solution. 
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Fig. 6.—Normal appearance four weeks after injection of Sylnasol. 
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This form of treatment has the advantage that no scar tissue formation or 
loss of soft tissue results. No patients have complained of any noticeable dis- 
comfort following the injection of sclerosing solution into these tumors. 

It is interesting to note the rapidity of the recurrence and increase in size 
of the lymphangioma (Case 2) after what obviously must have been an inade- 
quate surgical excision of the tumor. 


SUMMARY 

The histology and clinical features of peripheral angiomas are briefly 
described. The various methods of treatment that have been advanced for these 
tumors and their advantages and disadvantages are mentioned. 

Two brief case reports are given to illustrate the treatment of these tumors 
with a sclerosing solution. 


The writer wishes to thank the Department of Medical Llustration, Crumpsall Hospital, 
for production of the illustrations. 
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SQUAMOUS-CELL CARCINOMA OF THE LIP AND TONGUE 


Raymond J. Englert, D.D.S., and Harry N. Pasqual, B.Sc., M.Litt., D.D.S., 
Pittsburgh, Pa. 


QUAMOUS-CELL carcinoma or epidermoid carcinoma is one of the most fre- 

quently encountered malignancies of the oral cavity. It occurs wherever 
squamous or transitional epithelium is found, particularly in skin, mouth, tongue, 
larynx, cervix uteri, and urinary bladder.’ It is more common in men than in 
women and is considered somewhat rare in the Negro race. The most common 
sites of appearance are the lower lip and the tongue, two areas which should 
always be ineluded in routine examination. 

Squamous-eell carcinoma of the lower lip is generally seen on the vermilion 
border about halfway between the commissure and the midline. On the tongue, 
it is most often seen on the lateral border or the ventral surface. 

Diagnosis presents a comparatively favorable prognosis unless the lesion 
is very extensive. Squamous-cell carcinoma of the lip will usually metastasize 
early, involving the submaxillary lymph nodes. In eareinoma of the tongue, 
metastasis also occurs early and involves the subdigastric group of lymph nodes. 

According to Burket,® oropharyngeal epidermoid carcinoma, squamous-cell 
type, comprises one-third of all head and neck malignancies. In the oral cavity 
alone, squamous-cell carcinoma makes up nearly 90 per cent of all mucous mem- 
brane malignancies. 


Diagnosis—Clinieally, this neoplasm may appear quite innocuous. For 
this reason we should be extremely suspicious of any area of chronic irritation, 
ulceration, fissuring, keratotie plaques, slight thickening, or a small nodule 
which could easily be mistaken for herpes labialis. 

The insidious nature of a malignaney renders clinical diagnosis inadequate 
without biopsy. It is mandatory, therefore, that a biopsy be performed and 
tissue submitted for histepathologie examination. 

Microscopic Appearance.—Inconsistent changes will vary with the degree 
of the differentiation of the epithelium. Epithelial invasion of the dermis is 
evident. Round cornified masses known as ‘‘epithelial pearls’’ are frequently 
present in moderately well-differentiated squamous-cell carcinoma. Staining 
quality of the cells will exhibit some change, but this is seen mostly in the 
hyperehromatie nuclei. 

Treatment.—Surgery is still the method of choice for squamous-cell ecar- 
cinoma. If the lesion is considered inoperable, however, it is well to remember 
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that radiation treatment may provide temporary arrest or cure. When indi- 
cated per se, a combination of surgery and x-ray may be required for definitive 


or palliative treatment. 
The following two case reports illustrate relatively early diagnosis and 
complete surgical excision of the lesions with a favorable prognosis. 


CASE REPORTS 


Case 1.—A 68-year-old white man came to the dental clinic of the St. Francis General 
Hospital because of a large ‘‘cold sore’’ on his lower lip. He stated that it had been present 
for three months but had caused him no pain or discomfort. 


Oral Examination—On the vermilion border of the lower lip, approximately halfway 
between the commissure and the midline, a moderately large, sharply circumscribed, crusted 
uleer was present. The lesion was slightly elevated above the surface and presented a rather 
firm, indurated, rolled border. A biopsy was performed, and the patient was admitted to 
the hospital with a tentative diagnosis of squamous-cell carcinoma of the lower lip. 


Fig. 1—Case 1. Squamous-cell carcinoma of the lip. 


Hospital Admission.—The patient presented no history of weight loss, loss of appetite, 
or abnormal bowel movements. No cervical adenopathy was noted, and the remaining physical 
findings were essentially negative. All blood and urine tests were within normal limits. 


The biopsy report confirmed the clinical diagnosis made on admission. 


Treatment.—Under nasotracheal anesthesia, a ‘‘V’’ incision was made in the lower lip. 
It was of sufficient depth and width to include the entire lesion and a good margin of normal 
tissue. Each side of the incision was undermined. Deep and superficial tissues were approxi- 


mated and sutured. The specimen was sent to the laboratory for routine pathologie ex- 


amination. 


Histopathologic Report.—The specimen consisted of tissue removed from the lip. It 
comprised an ellipse of mucocutaneous junction which measured 2 by 1.5 by 0.6 em. and 
another smaller section of soft pink tissue which measured 1 by 0.9 by 0.2 em. The larger 
specimen presented a surface lesion which was raised, firm, and pink and measured 1 by 0.9 


em. The one portion of the surface lesion was covered by a dried serum scab. The patho- 
Microscopically, 


logic process appeared to involve the underlying dermis to some extent. 
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ections of tissue from the lip contained many irregular masses of tumor cells in the sub- 
The tumor cells had large vesicular nuclei and showed many mitotic figures. Fre- 


mucosa. 
An infiltrate of inflammatory cells was present. 


juent giant cells were noted. 
Diagnosis: Squamous-cell carcinoma of the lip. 
The patient was discharged from the hospital on the following morning, and a normal 


ostoperative period followed. Periodic examinations to date have been negative. 


Fig. 2.—Case 1. ‘“‘V” excision of the lesion with sufficient normal adjacent tissue. 


Fig. 3.—Case 1. Postoperative appearance six months following surgery. 


Case 2.—A 64-year-old white man came to the dental clinic of the St. Francis General 
Hospital complaining of pain and swelling of the left side of his tongue. He stated that 
he had first noticed the ‘‘uleer on his tongue’’ about eight weeks previously. For the past 
month he had had difficulty masticating his food and had been on a liquid-soft food diet. 


Oral Examination—A moderately large, ulcerating, indurated lesion was noted on the 
left side of the tongue along the lateral border near the first molar area. The lesion was 
raised and sharply demarcated from the normal adjacent tissue. A grayish white membrane 
was present over the mass; pain was elicited on palpation, and the tongue was freely movable. 
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Neck examination revealed slight induration along the left submental area when the area 
was palpated. A biopsy was performed, and the patient was admitted to the hospital with 
a tentative diagnosis of squamous-cell carcinoma of the tongue. 

Hospital Admission.—The remaining physical findings were essentially negative, with 
the exception of a 13 pound weight loss within the past month. All blood and urine tests 
were within normal limits. The biopsy report concurred with the clinical diagnosis made 
admission. 


Fig. 4. 


Fig. 5. 


Fig. 4.—Case 2. Squamous-cell carcinoma of the tongue. 
2 Postoperative appearance four years following hemiglossectomy. 


Fig. 5.—Case 


Treatment.—Following consultation with the pathologist, it was agreed that the lesion 
The patient was brought to the operating room and, under nasotracheal 


was resectable. 
The specimen was sent to the labora- 


anesthesia, a partial hemiglossectomy was performed. 
tory for routine pathologic examination. 
Histopathologic Report.—Macroscopically, the specimen consisted of two pieces of 
tissue from the tongue, the larger of which measured 5.1 by 2.7 by 1.6 cm. The one surface 
was covered by moist yellow and pink-gray mucous membrane, in the center of which there 
was a somewhat indurated, ragged, friable, granular reddish gray ulcerated area measuring 
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2 by 2.1 em. The amputation surface was composed of red and yellow-gray fibroadipose 
rissue and some dark red skeletal muscle. On section, the granular grayish white tumor 
‘issue was sharply demareated but extended almost through the entire thickness of the 
ection and was covered only by a thin layer of soft, red, loose fibrous tissue on the deep 


_ Fig. 6.—Photomicrograph showing an attempt at “pearl formation.” Many nuclei are 
vesicular and have distinct nucleoli. 


; Fig. 7.—Photomicrograph showing tumor tissue with large cells and abundant light-stain- 
ing cytoplasm. Many mitotic figures are present, some being abnormal. 


amputation surface. Microscopically, sections of tissue from the tongue were covered along 
one side by an irregular piled-up layer of stratified squamous epithelium which was con- 
tinuous with various-sized irregular masses of tumor cells in the underlying submucosa. The 
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latter were entirely lacking in orderly arrangement and were often fused to form an ir- 
regular plexus, many of them showing large epithelial pearls. The tumor cells had large 
hyperchromatie vesicular nuclei and showed frequent mitotic figures. Throughout the stroma 
there was a marked inflammatory cell infiltration of lymphoid cells and polymorphonuclear 
leukocytes. 


Diagnosis: Squamous-cell carcinoma of the tongue. 

The patient was discharged from the hospital ten days following his admission. A 
normal postoperative period followed; however, he is still being examined every three months 
for recurrence. The patient is comfortable, masticates normally, and has only a slight speech 
impediment. 


DISCUSSION 


The management of oral malignancy places great responsibility on the 
therapist. Early diagnosis is imperative in each case, and a complete study of 
the extensiveness of the lesion is essential. 

Thoma* states that the mucosa of the lip is frequently affected by leuko- 
plakia and keratosis, and when the surface is raised or the underlying tissue is 
indurated transformation into carcinoma must be suspected. He also states 
that in squamous-cell carcinoma of the tongue, the lesion may appear as an 
uleer, a warty thickening of an area of leukoplakia, or a fulminating papilloma. 


It must be emphasized that in the surgical management of oral cancer, 
hesitation and procrastination will frequently end in failure, while early biopsy, 
diagnosis, and treatment can be extremely rewarding. 


The pathologic reports were prepared by Dr. R. C. Hamilton, Director, Department of 


Pathology, St. Francis General Hospital. 
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HAMARTOMA OF THE MASSETER MUSCLE 


Report of a Case 


Henry J. Sazima, B.S., D.D.S.,* Cleveland, Ohio 


To of the parotid area, including those of the malignant type, can 
oceur from birth onward throughout the entire life span. The mean 
peaks of oceurrence for the benign tumors and for the malignant tumors are 
45 years and 55 years of age, respectively. For practical purposes, the dis- 
tribution between the two sexes is essentially equal.® 

Since it has been established that the transition from a hitherto benign 
to a fully malignant tumor can oceur at any time, surgical exploration of the 
parotid area should be undertaken for the exact diagnosis of this expansile 
lesion.” 

Congenital abnormalities of the tissues about the parotid gland are often 
overlooked as an etiological factor of parotid tumefactions. The clinical im- 
pression of the type of lesion presented may have to be revised at the time of 
operation. A tumorlike mass may result from faulty embryonal development 
of cells and tissues natural to the part. Such a tumor is designated as a 
hamartoma.*® 


CASE REPORT 


The patient was referred to the oral surgery service for evaluation of chronic 
cephalalgia and for determination of the presence of a possible oral etiological factor. 


History of Present Illness.—This was the nineteenth admission to St. Vincent Charity 
Hospital for J, P., a 62-year-old white woman. For the past six months she had been increas- 
ingly aware of a lump in the left parotid area, although she admitted that the small swelling 
had been present for many years. The lump had been noted clinically in January, 1955. 
This mass was rediscovered at an oral surgery consultation in December, 1957, while the 
patient was being treated by histamine desensitization for cephalalgia. It was during this 
treatment that she continually complained of a radiating right temporal pain, originating 
from the right maxilla, and episodic throbbing pain in the left preauricular area. Oral 
examination at that time disclosed a mucosal ulcer about 0.4 cm. in diameter high in the 
right maxillary mucobuccal fold on the posterior surface of the zygomatic process of the 
maxilla, 

The patient had been edentulous since October, 1955, and did not wear dentures. 
All other oral structures were essentially normal except for poor mucosal tissue integrity, 


*Resident in Oral Surgery, St. Vincent Charity Hospital. 
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clinically suggestive of an avitaminosis. Radiographic examination revealed a retained 
tooth root in the area near the ulcer (Fig. 1). 

Under local anesthesia, the uleer was removed along with the root fragment which 
was very near the lateral wall of the antrum, just beneath the intact sinus lining. To 
date the patient has been free of right temporal pain. The pathologic examination dis- 
closed mucosa with acanthosis and chronic inflammation. 

Cephalalgia was not a new symptom to this patient. She had complained of it prior 
to and since she was first admitted to the hospital for an oophorectomy in 1922 and a 
Headache was the only consistent symptom of her many work-ups. 


hysterectomy in 1926. 
Her description of this type of discomfort was variable. Psychosomatic overtones were 
implied by this and by her many other complaints, All medications have controlled symp- 
toms only temporarily, with desensitization being the most helpful at times for her 


cephalalgia. 


~ 


Fig. 1.—An intraoral radiograph of a retained molar root fragment located very near 
the right maxillary sinus. The coronoid process of the vertical ramus is superimposed over 
the osseous anatomy on the left half of the view. 


Examination.—The patient was a well-developed, slightly obese woman in no acute 
distress, with no icterus or cyanosis. She stated that she was resigned to the fact that 
she will eventually die of cancer. The cardiac, respiratory, genitourinary, and neuro- 
muscular systems were within normal limits, Extraoral examination showed a very slight 
asymmetry of the left face. The skin appeared normal over the area. Palpation re- 
vealed a well-defined, moderately tender, soft, noninflammatory mass, measuring 2 by 2 
em., in the parotid gland. When the patient strained or bent over to tie her shoe, 
the mass expanded to four times the original size. This mass was movable; it was not 
fixed to the skin; and it was not compressible at any time. 
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Laboratory Studies—Hemoglobin was 13.9 Gm. There was a white blood count of 
800, with 42 per cent neutrophils (segmented), 50 per cent lymphocytes, 4 per cent 
ionoeytes, 4 per cent eosinophils, and a few rare atypical lymphoeytes. Urine, blood 
erology, and bleeding and clotting times were normal. 
X-ray Studics—Attempts at sialography of the left parotid gland were unsuccessful, 
vith apparent constriction of Stensen’s duct which permitted introduction of only a 26 
auge blunt cannula (Fig. 2). Injection of Iodochlorol revealed that the material ap- 
arently extravasated into the soft tissues of the cheek with no outline of the parotid 


vstem. A ealeified area was noted; this was thought to be in the gland substance 


Fig. 2). 

Course in the Hospital—The patient was admitted to General Surgery, Division of 
ral Surgery, on Jan. 27, 1958. Particular attention was paid to the secretions of the 
eft parotid gland which were one-third as abundant as those of the right gland. The 
2 by 2 em. mass did not swell with any set pattern; nor did it swell when the patient 


ite. No venograms or aspiration of the gland were attempted. 


Fig. 2.—The radiopaque material is within the soft tissues of the cheek about the left 
Stensen’s duct. Note the small “pearl” in the center of the radiograph. It was found within 


the tumor at surgery. 


On Jan. 30, 1958, an exploratory operation was performed. The head and neck were 


prepared and draped in the usual manner and, after administration of adequate Pentothal 
sodium anesthesia supplemented by endotracheal nitrous oxide-oxygen, a left preauricular 
4% inch incision was made vertical to the inferior border of the mandible and beyond 
The skin was undermined anteriorly and reflected with care from the lateral 


the angle. 
The various fibers of the facial nerve in the field were carefully 


sheath of the gland. 
isolated with umbilical tapes to avoid injury. 

By blunt and sharp dissection, a cystic mass, red-brown in color, was felt and iso- 
lated between the internal capsule of the gland and the inferior insertion of the oblique 
fibers of the masseter muscle. The mass was surrounded by essentially normal parotid 
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gland. Adequate hemostasis of the superficial bleeders was maintained by electrocautery 
and 000 plain catgut ligatures. Following this, the mass was enucleated after it was more 
or less decompressed by manipulation, Several fibers of the masseter muscle were at- 
tached to the lesion, A small calcified pearl, 2.6 mm. in diameter, was in this mass, 

A small Penrose drain was inserted, and subcutaneous 000 plain catgut sutures were 
placed, followed by 0000 black silk skin sutures. Collodion and dry dressing were ap- 
plied. The patient withstood the procedure well and left the operating room in good 
general condition. 

Two days later the drain was removed. Three days after this, one-half of the skin 
sutures were removed and the patient was discharged. During the period of follow-up 
care, the patient had no major complaints except for bilateral earache when she vigorously 
tried to “gum” food. The patient was referred to the prosthetic service after adequate 
re-education and exercise of the mandibular muscles to aid in obtaining the best fune- 


3). 


tional result (Fig. ¢ 


A. 

Fig. 3—Two views of the patient when the skin sutures were removed. These show 
the area involved better than the preoperative photographs. Before operation, the tumor 
was evaluated best by palpation. 

Biopsy Report of the Lesion.—The specimen received in formalin consisted of ir- 
regularly shaped tissues measuring from 0.8 up to 3 em. in greatest dimension. These 
were soft to firm and varied from light reddish tan to medium red-brown in color. 

Microscopic description: Sections showed bundles of skeletal muscle separated by 
fat. Blood vessels were inconspicuous, but small bundles of nerve were readily identified. 
Suture material was seen at the margins, Sheets of red cells were seen in spaces between 
muscle fibers, but no definite blood vessels were identified in these areas. In one focus 
surrounded by fat there were tiny basophilic acini; these were closely packed and re- 
sembled parotid gland, ' 

Deeper sections revealed some large irregularly shaped vascular spaces in which some 
blood appeared. This was associated with some fat as well as muscular component (Fig. 4). 
There was no evidence of malignancy. 
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Diagnosis: Hamartoma, showing large venous congeries, fat, and skeletal muscle 
masseter). 

Note: In the pathologist’s opinion, this is best classified as a hamartoma because 
f the admixture of different elements without the evidence of neoplasia. This is a de- 
elopmental fault rather than something arising anew. A diagnosis of cavernous hemangi- 
ma would not honestly cover the histologic findings. 


Fig. 4.—A medium-power photomicrograph of the various tissue Components of the tumor. 


DISCUSSION 


Swellings of the parotid gland and/or at the angle of the mandible have 
long been a problem for the oral diagnostician. The chief considerations in 
the differential diagnosis include parotitis, calculi, cystic hygroma, mixed 
parotid tumor, lipoma, branchial cleft cyst, and lymph node enlargement due 
to a variety of causes." 

This patient has had headache complaints for a long span of years but 
has always pinpointed areas of particular discomfort which were usually 
deemed psychosomatic and passed off. Backus and De Felice,’ as well as 
Harrigan and associates,‘ have reported similar lesions in type and/or be- 
havior and substantiate the rarity of the tumor. 
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The suggested treatment for congenital abnormalities of this area is 
es 

surgical excision with preservation of the facial nerve. Sialography or angi- 

ography may be used as preoperative diagnostic aids. * 
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RHABDOMYOSARCOMA INVOLVING THE LEFT MANDIBLE 


Valter R. Dixon, D.D.S., Lyman K. Richardson, M.D., and 
Joseph Ziskind, M.D., New Orleans, La. 


HABDOMYOSARCOMA, a malignant tumor of striated muscle, is an uncommon 

tumor. As far as the oral cavity is concerned, it is found most frequently 
in the tongue and palate but has been reported in other oral structures. We 
have recently seen a case in which the tumor involved the left mandible. Be- 
cause of the rarity of such a tumor in this location and because of the unusual 
clinieal picture that it presented, we feel that it warrants documentation. 


REPORT OF CASE 


J. V. R., a 65-year-old white man, first noticed a swelling of his left mandible approxi- 
mately four weeks before admission. This swelling interfered with the placement of his 
lower denture. He consulted his dentist, who found a solid tumor approximately 2 em. in 
diameter on the gingival margin involving the left mandible (Fig. 1). The tumor was 
biopsied and found to be malignant. The patient was then referred to this hospital for 
further treatment. 

Physical examination revealed a well-developed and well-nourished white man. The 
patient’s temperature was 98.6° F., the pulse rate was 88, and the blood pressure was 135/80. 
There was an incisional opening in the left lower mandible, measuring about 1 cm. in length. 
No other abnormalities or masses were seen or palpated in the mouth. There were no palpable 
cervical lymph nodes. The heart revealed a Grade 1 systolic murmur at the apex. The 
rhythm was regular. The neck veins distended greatly when the patient was in the supine 
position. There was slight pitting edema about both ankles. The rest of the physical ex- 
amination was essentially negative. 

Clinical laboratory examinations revealed nothing unusual. X-ray examination of the 
left mandible revealed a 2.5 em. fairly well-circumscribed cystic area in the ramus of the 
mandible which was compatible with a neoplasm (Fig. 2). An electrocardiogram on Nov. 
26, 1957, revealed an old posterior myocardial infarction. On Nov. 27, 1957, the patient 
was operated upon under general endotracheal anesthesia. Partial resection of the left mandi- 
ble and the floor of the mouth was performed. A left suprahyoid dissection was also done 
(Fig. 3). The patient’s postoperative course was uneventful until Dee. 8, 1957, when he 
suddenly developed dyspnea and cyanosis. His blood pressure and pulse were unobtainable, 
and despite all treatment he died the same day. Postmortem examination revealed an acute 
myocardial infarction in addition to the old scar identified by the electrocardiogram. No 


evidence of metastasis was found. 


From the Dental and Surgical Services and the Clinical Laboratory, Veterans Admin- 
istration Hospital, New Orleans, Louisiana. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of 
heir own study and do not necessarily reflect the opinion or policy of the Veterans Admin- 
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Fig. 2.—X-ray appearance of defect in left mandible. 
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Pathology.—The surgical specimen received was a portion of the left mandible with 
‘tached soft tissue. On the crest of the ridge near the ramus was an ulcerative lesion 
easuring 2 by 1.5 em, This appeared to be the upper surface of the tumor which extended 
ato the bone and destroyed and caused a lytic lesion compatible with that seen on x-ray 
camination of the jaw. Sectioning of the jaw revealed a bone defect which measured 
‘pproximately 2.5 em. in its greatest dimension. The inferior border, as well as the lingual 
nd bueeal surfaces of the mandible, was intact. Histologic examination revealed rounded, 
‘rap-shaped cells and giant tumor cells (Fig. 4). No definite cross striations were seen, 
ut the tumor appeared to be consistent with other rhabdomyosarcomas (Fig. 5). The Armed 
Morees Institute of Pathology concurred with this opinion. 


Fig. 3.—Surgical specimen showing left mandible with upper surface of tumor and suprahyoid 
soft tissues. 


DISCUSSION 


Rhabdomyosareomas” * are not as rare as was formerly thought, although 
they are still thought to be uncommon. They appear to be more common in 
other parts of the anatomy, such as the lower extremity, upper extremity, and 
torso as compared to the oral cavity. The age group varies from birth to ap- 
proximately 80 years. The majority are found in the fifth and sixth decades. 
There appear to be no significant sex variations. The largest number of tumors 
involve the voluntary muscles, but it is not definite that all of them do so.. The 
mean duration is about thirty months. However, some patients have survived 
much longer. The gross appearance is essentially that of a soft, somewhat 
reddish mass with varying areas of necrosis. The spread is by local infiltration 
or blood stream invasion and less often by lymphatics. 
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The histologie diagnosis may be extremely difficult. An absolute diagnosis 
an be made only by finding cross striations. The striking feature about these 
umors is the great irregularity in size and shape of the cells. Giant cells and 
jizarre forms may be seen in other tumors, but the ribbonlike cytoplasmic 
srocesses tend to strengthen the diagnosis of rhabdomyosarcoma. Stout’ brings 
ip the point as to the difficulty in deciding sometimes whether a striated mus- 
le tumor is benign. He suggests that it is safer to classify all striated muscle 
umors of the soft tissues as rhabdomyosarcoma. 

The best therapy, since no definite statements can yet be made as to the 
fficacy of radiotherapy, is wide surgical excision as soon as possible in the 
ourse of the disease. 


SUMMARY 


A ease of rhabdomyosarcoma involving the left mandible is reported. This 
is a very unusual site for this tumor. Unfortunately, the patient died of a 
myocardial infarction eleven days following surgery. No evidence of metastasis 
was found. 
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EXODONTIA 


THROMBOCYTOPENIC PURPURA 


Raymond J. Englert, D.D.S., and Harry N. Pasqual, B.S., M. Litt, D.D.S., 
Pittsburgh, Pa. 


HROMBOCYTOPENIA is a marked decrease in the number of blood platelets. 
Purpura refers to the purple-colored petechiae and/or eechymotie areas 
found on the skin and mucous membranes as a result of the extravasation of 
blood to these areas. Thrombocytopenic purpura is usually secondary to and a 
manifestation of systemic diseases or conditions which may be characterized by 
a decrease in thrombocytes, such as severe infections and septic states, meningo- 
coccic and other types of septicemia, miliary tuberculosis and histoplasmosis, 
intoxications by eytotoxic chemicals and poisons of plant and animal origin, 
allergic sensitivity to foods, drugs, and inhalants, irradiation, and hyperthermia.° 
Thromboeyte formation is also defective in aplastic anemia, osteopetrosis, lym- 
phoma, leukemia, metastatic malignancy, and miscellaneous systemic diseases, 
such as cirrhosis of the liver, nephritis, lupus erythematosus, sarcoidosis, and 
pernicious anemia.® 

According to Thoma,® thrombocytopenia may be of two types—idiopathic 
and symptomatic. The symptomatic type is frequently associated with many of 
the conditions mentioned above. 

Diagnosis may be established by low platelet count, prolonged bleeding 
time, normal clotting time, failure of clot retraction, and a positive tourniquet 
test.® 

The following case is being reported because of its clinical manifestations 
and because the condition is considered somewhat rare in the Negro race. 


CASE REPORT 


L. R., a 57-year-old Negro woman, was admitted to the St. Francis General Hospital 
for biopsy of a lesion on the left buccal mucosa of the cheek and extraction of the six 
remaining maxillary teeth. The patient had been seen by her family physician prior to 
admission, and he subsequently referred her to the hospital for the biopsy and extractions. 

Physical examination revealed an undernourished, thin Negro woman in no acute dis- 
tress. Findings indicated chroni¢ hypertension, bilateral cervical lymphadenitis, malnutri- 
No history of bleeding or blood dyscrasia was 


tion, and generalized arteriosclerosis, 
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licited. There had been no complications with her previous extractions. The patient had 
been taking Serpasil as prescribed by her family physician for a week or two prior to 
.dimission. 

Oral examination revealed a blood-filled bleb on the buccal mucosa of the left cheek 

approximately 2 em. below the orifice of Stensen’s duct. Also, six small petechiae were 

oted on the gingival mucosa, the lingual surface of the tongue, and the buccal mucosa of 
the right cheek. There were present six badly decayed maxillary teeth with extensive 
periodontal infection. The remaining oral structures were essentially negative. 

Routine preoperative blood and urine tests were within normal limits. The patient 
was brought to the operating room on the following morning. Following induction of 
endotracheal anesthesia, the six remaining maxillary teeth were extracted and an alveolec- 
tomy was performed. No biopsy was indicated at this time. Bleeding was moderately 
profuse, and multiple interrupted 00 plain catgut sutures failed to stop the bleeding com- 
pletely. Slight oozing of blood from the operative site persisted. Pressure packs were 
inserted and 5 mg. Synkayvite was administered intravenously before the patient was re- 


turned to her room. 


Fig. 1.—Preoperative view. Note the blood-filled bleb. 


In view of the preoperative clinical oral manifestations, the profuse bleeding during 
surgery, and the persistent oozing of blood postoperatively, it was now very apparent that 
we were dealing with a hemorrhagic disease and possibly a thrombocytopenic purpura. The 
following blood studies were immediately ordered: complete blood count and differential, 
hematocrit, platelet count, bleeding and coagulation time, and a clot retraction time. A 
medi¢al consultation was requested at this time. 

The first postoperative day revealed large blood clots at the operative site, with 
slight oozing of blood. Moderately large areas of ecchymosis were present throughout 
the oral cavity. The patient also developed some skin purpura about the facial area and 
cervical regions, but she had no evident bleeding elsewhere. 

Laboratory studies revealed a prolonged bleeding time, normal clotting time, failure 
of clot retraction in twenty-four hours, and 27,200 blood platelets per cubic millimeter. 
The patient was seen at this time by the medical consultant, who regarded the hemorrhagic 
state as one of thrombocytopenia and indicated that further studies were imperative. Two 
pints of fresh whole blood were ordered and held available. Vital signs were taken and 


charted every fourth hour. 
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Laboratory Data.—Prothrombin per cent and activity were normal. Serum albumin 
globulin, and protein were normal. No “L.E.” cells in concentrate smears were found in 
clotted venous blood (four individual examinations were made). Urine was normal except 
for a slight trace of albumin. The bone marrow report from the pathologist revealed the 
marrow to be very cellular and showed slight erythroid hyperplasia. The megakaryocytes 
were normal to slightly increased in number; they contained relatively few granules and 
lacked platelet development; the picture was compatible with a diagnosis of thrombocy 
topeniec purpura. In thrombocytopenic states, the marrow examination is useful in dif- 
ferentiating leukemia and hypoplastic states from idiopathic thrombocytopenic purpura.’ 

The platelet count on the second postoperative day was 14,120 per cubic millimeter 
and on the third day it was down to 2,824 per cubic millimeter of blood. At this time the 
patient received 20 mg. of Meticorten, and the same amount every eighth hour was ordered. 
The next three days the platelet count ranged from 18,550 to 22,000 per eubie millimeter of 
blood. On the seventh postoperative day the platelet count was 62,260 per cubic milli- 
meter, and the Meticorten dosage was increased to 25 mg. every sixth hour. By the six 
teenth postoperative day the platelet count was 325,000 per cubie millimeter, and the 


4) 
Fig. 2.—Sixteenth postoperative day. 
Meticorten dosage was reduced to 15 mg. three times daily. With increases in the platelet 
eount, the oral lesions showed a marked improvement. With a gradual reduction in dosage 
—10 mg. three times a day, then 5 mg. three times a day, and finally 5 mg. twice a day— 
there was a corresponding reduction in blood platelets to 200,000 per cubic millimeter of 
blood. On the twenty-fifth postoperative day the patient received 2.5 mg. of Meticorten 
and ACTH (corticotropin injection), 40 units (2 ¢.c.) intramuscularly. The patient was 
discharged from the hospital two days later, at which time her platelet count was 165,000. 
The oral cavity appeared normal and healthy, and the facial and cervical eechymosis had 
disappeared. Further care, treatment, and platelet count examinations were done on an 
outpatient basis. 


DISCUSSION 


The patient was treated with Meticorten with prompt improvement of her 
platelet count to a maximum of 325,000, but as Meticorten was gradually de- 
creased the platelet count fell also to 165,000. Cortisone or ACTH seems to 
exert the best temporary palliative treatment. The etiology remains unknown. 
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For a time it seemed suggestive of an allergic reaction to Serpasil which the 
patient had been taking for a week or so prior to admission, but the course of 
the disease makes this unlikely. Idiopathic thrombocytopenic purpura is con- 
sidered rare in the Negro race. Possibly it was due to a response to dental sep- 
sis, or it may also represent an early manifestation of leukemia or lupus ery- 
thematosus. 

According to Cecil and Loeb,‘ when the circulating blood platelets are dis- 
covered to be low or absent and bene marrow studies reveal compensatory mega- 
karyoeytie hyperplasia without ce’l damage or decreased platelet potential, the 
accompanying purpura, whether acute or chronic, is most frequently due to a 
hypersplenie mechanism. Ilowever, when unassociated with or secondary to any 
other diseoverable disease or coagulation defect, this purpurie syndrome is 
known as primary hypersplenie thromboeytopenie purpura hemorrhagica. 


SUMMARY 


The onset and course of the clinical disease is unpredictable and, although 
no serious complication resulted in the ease reported here, it is imperative that 
all surgical procedures be cancelled when purpurie manifestations are evident. 
The possibility of a fatal internal hemorrhage is always present; thus, it is essen- 
tial that the prognosis be carefully observed in any purpurie syndrome. 
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PERIODONTICS 


HISTOLOGIC EVALUATION OF MUCOGINGIVAL SURGERY 


Richard E. Bradley, D.D.S., M.S.,* Jon C. Grant, D.D.S., M.S.,** and Gerald 


P. Ivancie, D.D.S., M.S.,*** Towa City, Towa 


pepe knowledge regarding periodontal therapy has led to procedures which 
are essential for lasting periodontal health. It is not enough merely to 
eradicate the disease process; it is just as important that the tissues be restored 
to a functional form that will enable the patient to maintain oral health.’ Such 
a procedure is that which clinically appears to replace a zone of aberrantly 


placed alveolar mucosa with regenerated gingiva. In order to understand the 


true nature of the regenerated tissue, we undertook its histologic investigation. 

Indications for mucogingival surgery inelude aberrantly positioned frenum 
attachments, deep periodontal pockets that extend through the attached gingiva 
and end in the alveolar mucosa, and a third condition which may involve an 
extremely shallow vestibular depth. 

A review of the literature dealing with alterations of mucogingival relation- 
ships reveals that the dental profession has long recognized the importance of 
the abnormally placed frenum and the shallow vestibular fornix. The cor- 
rection of such abnormalities has been an integral part in the successful 
management of prosthodontic problems for years. The literature reveals 
techniques® * for deepening the suleus in the edentulous mouth, thereby 
gaining valuable ridge dimension. Variations in such techniques, lending the 
operation simplicity and at the same time producing desirable results, have 
been advanced in most oral surgery textbooks.‘ The results are not too un- 
like those achieved by periodontal therapists in their attempts to gain gingival 
extensions.° 

This investigation was supported in part by postdoctoral research fellowship (DF-6077- 
Df-6806) from the National Institute of Dental Research, United States Public Health Service. 

*Formerly Instructor, Department of Periodontology, State University of Iowa; presently 
Assistant Professor, Department of Oral Pathology, College of Dentistry, University of Ne- 
braska, Lincoln, Nebraska. 

**Formerly Assistant in Instruction, Department of Periodontology, State University of 
Iowa; presently Instructor, Department of Periodontology, University of Southern California, 
School of Dentistry, Los Angeles, California. 

***Formerly Head, Department of Periodontology, State University of Iowa; Presently 
Visiting Professor, Department of Periodontology, Creighton University, Omaha, Nebraska. 
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Gottsegen® eredits Goldman with being the first to propound a technique 
’ surgically correeting these soft-tissue discrepancies at the time of perform- 
‘ng gingival surgery. No reference to such procedures with regard to 
eriodontal problems can be found in the literature earlier than 1952. 
schluger’ then stated: ‘‘ . . . inevitably the margin which is in areolar mucosa 
ill retract and roll leaving a thick, unsightly, unphysiologie margin postoper- 
‘tively. Cases which present a problem are poor surgical material and 
‘eehniques and methods must be modified and objectives must be lowered.”’ 

Recently (within the last five years) many articles dealing with this phase 
of periodontal treatments have been published. 

The purpose of this investigation is to determine the histologic char- 
acteristies of tissue resulting from a surgical attempt at gingival replacements. 
By histologic examination of biopsy sections removed from the area involved, 
both preoperatively and postoperatively, the ~ature of the newly regenerated 
tissue will be aseertained. An attempt will be made to answer the following 
questions: (1) Is the tissue attached gingiva? (2) Is this tissue alveolar mucosa? 
(3) Is this tissue different from either attached gingiva or alveolar mucosa? 
(4) Is elastie tissue a component of the postoperative specimen and, if so, what 
is its significance? 


PROCEDURE 


Twenty-five subjects were used in this study; all were patients in the De- 
partment of Periodontology at the State University of Iowa. There were ten 
male and fifteen female subjects, ranging in age from 18 to 65 years. All of 
the areas selected for mucogingival surgery were in the lower anterior region of 
the oral eavity, and indications previously listed were present in varied com- 
hinations. 

A complete oral examination was performed on each patient, and a case 
history was taken. As far as could be determined, all patients were free of 
any chronie systemic disease. All had periodontal disease in varying intensities, 
and all required a routine gingivectomy in the area of study at the time of 
operation. This means that in all cases the already-present attached gingiva 
was removed. 


Method.—Inasmuch as a gingivectomy was performed first, this incision 
line was the point from which a flap was lowered. Two vertical incisions well 
lateral to the area to be operated were made. Then, by means of sharp dis- 
section, the mucoperiosteal flap was raised, freeing connective tissue and muscle 
insertion fibers from the bone. It is important to note that in all cases the 
dissection was carried to bone. This was done to eliminate any possibility of 
incorporating in postoperative specimens residual tissue components that could 
confuse the true picture of regeneration. (In clinical practice it has been 
found more desirable to leave the periosteum intact.) The coronal portion of 
the flap was then trimmed to eliminate ragged edges. In most instances the 
flap was then sutured to the underlying periosteum, further apically than its 
previous position. For control of hemorrhage, a sterile gauze sponge saturated 
with epinephrine 1:1,000 was placed in the wound while the surgical dressing 
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was being mixed. A stiff surgical dressing was then placed over the expose: 
bone and slightly below the apical border of the flap. The same dressing als: 
covered the area treated by gingivectomy. The surgical dressing was change: 
after five days, at which time the wound area was thoroughly irrigated and an) 
excessive granulation tissue was removed with 30 per cent trichloracetic acid 
A new pack was then placed, and in most instances this was permanent): 
removed two weeks following surgery. Each patient was instructed as to proper 
home maintenance. Suitable postoperative medication was prescribed where 
needed, and an analgesic salve was incorporated in the surgical dressing. 

An accurate appraisal of the regenerated tissue demanded valid criteria 
upon which to base conclusions. For this reason, in addition to using the 
accepted characteristics of gingival tissue, we took preoperative biopsy specimens 
in each case. These specimens were taken from an area of clinically norma! 
gingiva as near the area of surgery as possible. They consisted of an interdenta! 
section including attached gingiva and alveolar mucosa. Inasmuch as there is 
wide variation in some of the gingival components from person to person, it 
was felt that the preoperative specimen would add significance to the findings. 

We allowed thirty days for healing before the first postoperative biopsy 
specimen was taken. Then, at six-month intervals up to one year, similar 
sections were taken. Care was exercised not to re-enter the area from whence 
the previous specimen was taken. This was done to ensure valid maturation 
patterns. All postoperative specimens consisted of only clinically apparent 
attached gingiva. In no case was it thought that alveolar mucosa was included 
in the specimen. 

All tissue specimens were washed and placed in 10 per cent formalin, 
sectioned, and stained. Two staining methods were used. One section was 
stained with hematoxylin and eosin, the other with orcinol—new fuchsin elastic 
tissue stain. 


RESULTS 


The preoperative specimens showed some individual differences, as was 
noted by Wentz and co-workers'* and by Zachinsky.'* However, the difference 
between gingiva and alveolar mucosa was so striking that general points of 
evaluation were relatively easy to formulate. It was observed that in all of the 
preoperative sections the orcinol stain showed elastic fibers in the area of the 
muecogingival junction “spilling over” into the attached gingiva and not, as 
some texts would imply, a total lack of elastic tissue in any part of the attached 
gingiva. The connective tissue of the alveolar mucosa is much less dense than 
that of the gingiva, the bundles being thin and regularly interwoven. 

The preoperative specimens all showed clearly the mucogingival junction. 
Clinieally, this appears as a well demarcated line. The epithelial ridges blend 
gradually from long and narrow to short or none at all. The connective tissue 
at this point rather abruptly changes its character to a more loose type. The 
elastic fibers were found to “spill over” into the attached gingiva for variable 
distances, but they never ended sharply at the mucogingival junction. 
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The criteria, therefore, for evaluation of the postoperative specimens were 
ivided into three categories: those of the epithelium; the connective tissue; 
ad the nature of the elastic tissue. 

The epithelial criteria were presence or absence of epithelial ridges and 
,eir type as compared to the preoperative specimen. In the consideration of 
ie type of epithelial ridges, width and length were of primary importance. 
rhe long, slender ridge of the control specimen offered a distinct point of com- 
arison. It should be remembered, however, that in states of chronic inflam- 
vation, the stratum spinosum of the epithelium often undergoes hyperplasia, 
hus imparting a different picture to the epithelial ridges. It was therefore 

necessary that the observers note existing inflammation in their interpretation 
of this eriterion. No attempt was made to eliminate existing chronic inflamma- 
‘ion prior to the above-described surgical procedures. 

In both the control and the postoperative specimens the epithelial ridges 
were considered to be long if their length measured greater than the thickness 
of the suprapapillary layer of epithelium. They were considered to be short if 
their length was equal to or shorter than the suprapapillary layer of epithelium. 
The keratinization of the specimens was noted and indicated only if prekeratin 
granules could be seen in the stratum granulosum and only if the thickness of 
the keratin layer corresponded to that of the control specimen. 

The connective tissue criteria were density and orientation. The tissue was 
deemed dense if the collagen bundles were closely packed and there was little 
evidence of fibroplastie activity. More mature collagen bundles in the lamina 
propria run parallel to the surface epithelium, less mature run at right angles 
or are completely disoriented. As a point of academic interest, it was noted 
that the fibers of the reticular layer are always at right angles to the surface of 
the specimen. 

The elastic fiber criteria were location (whether in the papillary or mucosal 
portion of the specimen), type of structure (single fibers or bundles), and total 
lack of presence. 

The last criterion was the over-all resemblance of the postoperative specimen 
to the control specimen. 

It should be noted that in evaluating all of these criteria we used the con- 
trol specimen for direct comparison to the point under consideration in addition 
to considering standard textbook differences.’*""* 

In order to lend more credence to the investigation, three independent 
observers were used to evaluate each postoperative specimen. <A fourth 
observer was used to analyze the elastic fiber content, inasmuch as the results 
reported by one of the other observers varied markedly from the rest on this 
point. It should be noted that this same observer was consistently low in 
reporting elastic-stained tissue in the postoperative specimens. 

The mean evaluations of the postoperative specimens are found in Table 
Il. These values represent, in terms of percentage, the number of times that 
the characteristic was observed in the total number of biopsy specimens. For 
example, observer No. 1 noted that 100 per cent of all thirty-day biopsy 


O. M. & O. 
October, 195 


S., 


If 


“ 


ssl Lis we 
08 


Sel 


9¢ GI€ CL fe ae SL OFL ‘Ol OF OF ‘a's 


© 


| 


(SHLNON ) 
ANIL 


ON | SHA 


ONISSIN 
WIONIS 

a 


TVSOOON 


— 
A 
< 
> 
=) 
7, €¢ 
Z 
<4 


TOULNOOD 


ONTTANASAY 
TATIVUVd 
MOUYUVN 
LYOHS 


4 
aaZINVOYOSIC 


dad 


aOSSIL 


VAIDNID | 


BRADLE 


| 


SOLLSINALOVYVHO 


| 
so 

| 
O88 
| 
on 
on 
19 
| 
19 | 
oes | 
| 
| 
™ 
Z 
noe 
= 
4 
=) 
P=) 
Z 
< 19 | 
& 
| 
< | 
| 
| 
= 

fo) or! 

5 | 

n 
4 
| 
| 
s | 
= 
| 
& | 

< 

DNOT 
| ON 

| 


lume 12 MUCOGINGIVAL SURGERY 1189 
_pecimens showed epithelial ridges. For the sake of clarity, all percentages 
were rounded off to whole numbers. It was not deemed significant to include 
ractional values in a study of this nature. Out of a total of twenty-five 
tients, fifteen thirty-day, fifteen six-month, and thirteen one-year specimens 
vere taken, plus a total of twenty-five preoperative control specimens. 

All postoperative specimens show definite epithelial ridges. Their histio- 
ype shows a progressive trend toward being long and narrow. Keratin was 
pserved in the vast majority of specimens. The thickness of the keratin 
iver was considered adequate for the functional demands placed upon 
vingival tissue. 

The connective tissue appeared to be dense in the majority of the speci- 
uens. The thirty-day specimens showed a higher percentage of loose con- 
nective tissue, but even here it was found in the minority of the specimens 

observed. The orientation of the fibers of the lamina propria showed a pro- 
eressive trend toward being parallel to the surface of the specimen. The 
collagen bundles were closely packed, and there was relatively little cellularity 
in the six-month and one-year specimens as contrasted to the marked fibro- 
plastie activity noted in the thirty-day sections. In no case was there observed 
the extremely loose type of connective tissue seen in the lamina propria of the 
alveolar mucosa. 


_ Fig. 1—aArea from which postoperative biopsy specimen was removed. Note that only 
—" apparent gingiva was included. Also note pale, scarlike appearance of regenerated 
The elastic tissue stain indicated that this type of tissue was found pre- 
dominant in the mucosal portion, with only a small percentage of observation 
in the papillary and middle thirds of the specimen. With the exception of 
the thirty-day specimens, more than one-half of the specimens show some 
elastie-stained fibers. The fibers that did appear in the papillary and middle 
thirds of the specimen were usually single. The elastic tissue in the mucosal 
portion also was predominantly of a fine fibrillar nature. 

The majority of the thirty-day specimens show characteristics of imma- 
ture tissue, while those of the six-month and one-year groups resemble the 
attached gingiva of the preoperative specimen. 

Preoperative biopsy specimens of gingiva and alveolar mucosa are seen 
in Figs. 2 to 5. The postoperative biopsy specimens of regenerated gingiva 
are seen in Fig. 1 and in Figs. 6 to 16. 
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Fig. 3. 


Fig. 2.—Preoperative biopsy specimen of gingiva. (Hematoxylin and eosin stain.) 
Fig. 3.—Preoperative biopsy specimen of alveolar mucosa. (Hematoxylin and eosin 
stain. ) 
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Fig. 2. 
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to alveolar mucosa (right). 
stain.) 


Fig. 4.—Preoperative biopsy specimen showing transition from attached gingiva (left) 
(Hematoxylin and eosin stain.) 
Fig. 5.—Preoperative biopsy specimen showing elastic fibers in alveolar mucosa. 
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Fig. 6. 
Fig. 7 
Fig. 8. 


Fig. 6.—Thirty-day biopsy specimen from regenerated gingiva. Note disorientation of 
connective tissue. (Hematoxylin and eosin stain.) 

Fig. 7.—Thirty-day biopsy specimen showing papillary half of regenerated gingiva. No 
elastic fibers are apparent. (Orcinol stain.) 

Fig. 8.—Mucosal half of thirty-day specimen. No elastic fibers. (Orcinol stain.) 
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DISCUSSION 


The histologic evaluation of the epithelium of the regenerated tissue seems 
to be consistent with that of the description offered by standard texts on oral 
histology and by the investigations of Wentz, Maier, and Orban,’* Orban,’* and 
Sicher™® on attached gingiva. Many variations of the same general pattern were 
noted in the epithelium of the postoperative specimens, but the epithelial ridges 


Fig. 9. 


Fig. 10. 

Fig. 9.—Six-month specimen of regenerated gingiva. Note character of epithelial ridges 
and condensing connective tissue. 

Fig. 10.—Six-month specimen of papillary half of regenerated gingiva. No elastic fibers 
are apparent. (Orcinol stain.) 
over six months were slender and long and were never of the low type as 
characterized by alveolar mucosa. The keratinized surface of the specimens, 
while not the same in every specimen, at least differentiated postoperative 
tissue from the nonkeratinized surface of the alveolar. mucosa. The six- 
month and one-year specimens could be correlated to the type of gingiva 
found in the study of normal gingiva (adult) by Wentz and associates." 
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Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 11.—Mucosal half of six-month specimen showing a few elastic fibers (arrow). 
Fig. 12.—Six-month specimen showing high magnification of mucosal half of regenerated 
gingiva. Note scattered dark, wavy elastic fibers. 
Fig. 13.—One-year specimen of regenerated gingiva. (Hematoxylin and eosin stain.) 
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Fig. 


No elastic fibers 


a. 


14.—One-year specimen of papillary half of regenerated gingiv 
(Orcinol stain.) 


Fig 
are apparent. 
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fibers. 


year specimen showing scattered elastic 


Fig. 15.—Mucosal half of one 


Fig. 16.—High-power view showing scattered elastic fibers in mucosal half of regenerated 
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The immaturity of the tissue in the thirty-day specimens coincides with 
the findings of Grant,’ who stated: “The postoperative specimens were unlike 
alveolar mucosa in all respects. Neither were they identical with the control 
specimens of mature attached gingiva. The repositioned tissue [ealled regen- 
erated tissue in this study] in general displayed a lack of maturation described 
as characteristic of the prepubertal group of patients studied by Wentz et al.” 
One of the most striking differences between normal attached gingiva and 
alveolar mucosa is the nonelastic quality of the gingiva as contrasted to the 
extreme elastic tissue of the alveolar mucosa. This being true, it served as a 
good experimental criterion in studying the regenerated gingival tissue. At 
the second conference on connective tissue*’ it was stated that the fibrillogenesis 
for elastic tissue is uncertain and that its repair on the whole is rather poor. 
This seems to be the opinion held by most histologists; however, the literature 
is conspicuously devoid of accurate investigations on elastic-tissue regeneration, 
especially of the oral cavity. Most pathologists, on the other hand, feel that 
elastic fibers may regenerate within a short time after injury, that is, as early 
as three or four weeks. One excellent piece of work by Gillman and colleagues*' 
on the histogenesis of the healing of cutaneous wounds sheds some light on this 
question. In a four-year study of incised and excised wounds, they found that 
new elastic fibers reappeared in small numbers in the incisional scars only 
several years after the injury. The healing process of epithelial surfaces 
throughout the body is generally conceded to be analogous with the exception 
of environmental! influences which may alter the course of healing. Our findings, 
then, of elastic fibers in the basal area of the regenerated tissue in this study 
seem to be at variance with some accepted concepts. There may be three pos- 
sible reasons for this: 
1. A faulty operative technique which incompletely removed ex- 
isting elastic tissue. 
2. The retraction of the healing tissue which pulled the looser 
alveolar mucosa superiorly into the border area of the gingiva. 
3. The elastic tissue is in reality traumatized collagen that has 
taken on elastic staining. 

The first point needs no explanation, and every effort was made to remove 
existing tissue completely. 

With regard to the second point, the healing process in an operation of this 
nature necessarily results in the formation of a cicatrix. In fact, the entire 
area of gingival regeneration may be considered, at least initially, as being sear 
tissue. Normal adult gingival tissue has many qualities of searified tissue, that 
is, dense acellular connective tissue and inelasticity. This partially enables the 
regenerated tissue to meet gingival specifications very adequately over the time 
lapse of this study. One of the phenomena associated with maturating sear 
tissue is its contracture. This is clearly evident in large sears of the integument 
and results in many of the disfigurative episodes. It has been stated by Florey” 
that wound contraction occurs because of the siortening of the maturing 
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fibrous tissues. Florey goes on to say that this contraction has in one way a 
beneficial action, in that it causes a diminution of the size of the defect, but in 
some places can bring with it undesirable consequences, such as contraction of 
the wound of the cheek causing eversion of the lower eyelid. In our study, 
indications of such contracture were seen in many of the one-year specimens 
as evidenced by the presence of microscopic blood vessels and tissue of the 
mucosal type creeping into the lower limits of the regenerated tissue. This is 
confirmed in the majority of specimens by histologic evaluation and the finding 
of elastic fibers in this area. 

Gillman*? explains that on about the fifteenth to the twentieth post- 
operative day elastotie degeneration®** of traumatized collagen is a fairly con- 
sistent finding and may be mistaken for new elastic fibers. This may explain 
some of the coarse bundles of elastie-staining substance noted in a few of the 
specimens. 

The possibility that a true regeneration of elastic tissue occurs should 
not be overlooked. Hyperplasia of the medial coat of the aorta in certain 
cardiovascular disorders is accompanied by an increase in new elastic fibers. 
There is no granulating repair in such a condition, however, and a comparison 
of such a phenomenon to this study may be contraindicated. There seems to 
be some evidence that elastic tissue can undergo hyperplasia and even regen- 
erate; only the time element is in doubt. In the case of sear tissue it seems to 
require several years. It is uncertain, therefore, to what extent regeneration 
of elastic tissue was noted in this study. A displacement of pre-existing 
elastic fibers into the area of attached gingiva may account for many of the 
fibers noted. The occasional single fiber noted in the middle third and papil- 
lary portion of the postoperative specimens still needs clarification. If, indeed, 
elastic tissue has regenerated, these areas are normally not the ones to show 
such a tissue; even in the preoperative control, no such tissue is encountered. 
Of course, many tissues that are undergoing regeneration exhibit overproduc- 
tion of their substance, at least temporarily, until functional adaptation has 
modified their form. 

This may account for the presence of elastic fibers in an area usually 
devoid of them. Certainly, it is believed that connective tissue of regenerat- 
ing gingiva has as much potential for forming elastic tissue as does the con- 
nective tissue of the alveolar mucosa. It is probable that the functional re- 
quirements placed on this tissue have a greater influence on the elastic tissue 
regeneration. 

It was observed in this study also that the thirty-day specimens exhibited 
more basophilic staining than did the preoperative, six-month, and one-year 
specimens. The explanation of an abundance of nucleoprotein in young mat- 
urating tissue probably accounts for this staining reaction, as such cells in 
the process of protein synthesis stain basophilic. Evidently, by the end of 
six months the cellular functions of growth are stabilized enough to present 
a change to more acidophilic staining qualities. 


*A similar change takes place in aging skin and is called senile elastosis. 


4 
= 
i 
3 
= 
2 
a 


1198 BRADLEY, GRANT, AND IVANCIE 0. & 0. P. 

It is evident from the foregoing that the regenerated tissue in this study 
is initially scar tissue and could be no other because of its mode of healing. 
It was apparent in many clinical specimens that the replaced tissue was much 
paler than the surrounding attached gingiva, which would correspond to the 
decreased vascularity and dense connective tissue of epidermal scars. The 
six-month and one-year specimens showed less disorientation of the connective 
tissue (typical of scar tissue) and more tendencies toward normal gingival-like 
configuration, that is, parallelism to the surface epithelium. 

In this study of regenerated gingival tissue, advantage was taken of the 
biologic fact that scar tissue resembles normal attached gingiva very closely. 
The tissue is firm, dense, and firmly attached to the underlying bone. It is 
nonelastic in property and appears to maturate in accordance with the fune- 
tional demands placed upon it. The possibility of this tissue becoming hy- 
alinized, as do many sears, should not be overlooked. The coneept that sear 
tissue is not as well suited to extremes in functional demands should also be 
considered. Only further study will determine the importance of such possi- 
bilities to gingival regeneration. 

The results of replacing alveolar mucosa with regenerated gingiva, as 


seen, histologically confirms clinical impressions. 


SUMMARY 

Regeneration of attached gingiva in areas previously composed of gingiva 
and alveolar mucosa was attempted by means of a surgical procedure in twenty- 
five patients. Preoperative biopsy specimens of attached gingiva and alveolar 
mucosa were obtained in each case and used to evaluate the tissue in question 
thirty days, six months, and one year following surgery. Criteria were 
formulated for evaluating the postoperative specimens and the interpretations 
of three observers were analyzed. 

In answer to the previously outlined questions, the results indicate that 
a gingival-like tissue is regenerated.’? The six-month and one-year specimens 
showed maturity and configuration like that of attached gingiva; the thirty- 
day specimens showed a lack of maturity but still resembled the connective 
tissue of gingiva more closely than alveolar mucosa. 

The effects of time and function on this tissue should be closely studied, 
inasmuch as this is fundamentally healing by scarification and may yield 
characteristic changes with excessive function. 

The results indicate that the regenerated tissue is not alveolar mucosa 
and only the thirty-day specimens show characteristics of immature tissue. 

The certainty of elastic-tissue regeneration from the results of this study 
is not conclusive. Conjecture leads one to observe that true regeneration took 
place only sporadically and then in « very small number of the specimens. 

Further research as to rate and exient of possible elastic-tissue regen- 


eration seems indicated. 
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ORAL MEDICINE 


WHITE SPONGE NEVUS 


Report of a Case 


Herbert F. Bernstein, D.D.S.,* and Roderick W. Lewin, D.M.D.,** 


Jamaica, N. Y. 


HE white sponge nevus is thought to be a familial form of keratosis of the 
acon membranes. It has also been called white folded gingivostomatosis! 
and pachyderma oralis.* 

The lesion is characterized by white, thickened, furrowed membranes that 
ean be easily seraped off, leaving a nonhemorrhagic surface, unlike that caused 


by monilial infection. 


Fig. 1.—Left cheek and palate. Note the deep fissures and multiple folds. 

‘‘The histologie findings are distinctive and diagnostic. The epithelium 
is quite hyperplastic, and the rete pegs are broad and fused. Parakeratin is 
present in varying amounts on the surface and in some regions extends deeply 
into the Malpighian layer. Small vesicles are occasionally formed. Many of 

From the Department of Oral Surgery, Queens General Hospital. 

*Resident; present address: W. Elm Street, Brockton, Massachusetts. 

**Intern; present address: Department of Oral Surgery, Boston City Hospital, Boston, 
Massachusetts. 
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the prickle cells that are not vacuolated are keratinized. These cells, which 
are very distinctive, appear as diserete, circular, red bodies with blue-staining 


centers.’”® 


CASE REPORT 
\ 57-year-old Negro man was seen at the dental clinic on Feb. 28, 1958, complaining 


of a toothache. Examination of the oral cavity revealed a white, thickened membrane on 


Fig. 2.—Membrane being peeled from right cheek. 


Note the broadened rete peg, intracellular edema, and parakeratosis. 


Fig. 3.—Microscopic view. 
(Magnification, 96.) 


the cheeks, the hard and soft palates, the ventral surface of the tongue, the gingiva, and 
the inner aspects of the lips to the vermilion borders. 
The patient recalled that at the age of 5 years he had a high fever and at that time 


white patches were first noted in his mouth. Since they had never caused any discomfort, 
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he never sought treatment. The patient denied using tobacco and alcohol or eating hot, 
spicy foods. He could not recall whether anyone else in his family ‘ad a similar condition, 

The lesions were soft and nonpainful to palpation and could be easily removed, leaving 
a nonbleeding surface. 

A physical examination and a dermatologic examination were conducted. No signifi- 
cant findings were noted. 

A complete blood count and urinalysis were within normal limits. A fungal culture 
from the oral cavity for Candida albicans and a Kahn serologic examination were negative. 

A tissue specimen was sent for microscopic examination and was reported as follows: 

‘*Fragment of tissue composed of fibrous connective tissue, intermingled with fat. It 
is covered by hypertrophic, stratified squamous epithelium with marked intracellular edema. 
Subepithelial chronic inflammatory cells are seen, grouped around dilated capillaries, 

‘*Diagnosis: Fibrous and fatty tissue covered by hypertrophic, vacuolated, stratified 
squamous epithelium showing chronic inflammation. Histology consistent with white sponge 


nevus. ’’ 


SUMMARY 


A ease of white sponge nevus has been presented. The lesion requires 
no treatment, and it should therefore be differentiated from leukoplakia, lichen 
planus, and moniliasis. The histologic and microscopic findings are distinctive. 
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PHARMACOLOGY AND ‘THERAPEUTICS 


CLINICAL ANALGESIC STUDY* 


A Single-Blind Comparison of Codeine Phosphate and Dextro Propoxyphene 
Hydrochloride 


Allen J. Koslin, B.A., M.S., D.D.S., Birmingham, Ala. 


INTRODUCTION 


EXTRO PROPOXYPHENE HYDROCHLORIDE, a-d-4-dimethyl-amino-1-2-diphenyl-3- 
D methyl-2-butanol propionate hydrochloride,t a tertiary amino ester, is 
an orally administered synthetic analgesic. It is a white crystalline solid, 
quite stable, resistant to hydrolysis, and slightly bitter. The absorption, 
metabolism, and exeretion of dextro propoxyphene hydrochloride are not 
known. 

Dextro propoxyphene hydrochloride has been reported’ to be equal, milli- 
gram for milligram, in analgesic potency to codeine phosphate. The onset of 
action and duration are similar to those of codeine. It is of limited value in 
cases of very severe pain, for the potency is not great enough. It may be used 
in conjunction with other more potent analgesic agents, however, to enhance 
their effectiveness. 

It is similar to codeine phosphate in that therapeutic doses produce no 
respiratory depression, as do morphine and other more potent analgesics. 

Previous clinical studies reported an absence of the constipation, nausea, 
and vomiting that often result with the use of opium alkaloids. Dextro pro-, 
poxyphene hydrochloride was well tolerated in a series of patients with gastritis 
and gastric ulcers. It has no apparent antipyretic, anti-inflammatory, or anti- 
tussive properties. 

Extensive studies® * demonstrated no addictive liability and no significant 
changes in urinalysis, blood values, or liver funetion tests. In animal studies,‘ 
the oral LD,. was approximately seventy times the analgesie dose. 

No contraindications to the use of dextro propoxyphene hydrochloride have 
been reported, although massive doses may produce somnolence, sedation, and 

From the Department of Oral Surgery, University of Alabama School of Dentistry. 


*Conducted under a research grant from Eli Lilly and Company, Indianapolis, Indiana. 
{Darvon, a product of Eli Lilly and Company. 
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respiratory depression. Small doses of n-allyl normorphine hydrochloride 
counteract the respiratory depression and lethal actions of overdosage of dextro 
propoxyphene hydrochloride. 

The absence of addictive liability, the wide safety margin, and the minimal 
side effects reported for dextro propoxyphene hydrochloride warranted clinical 
evaluation of this agent in dental pain problems, particularly those of an oral 
surgical nature. 


METHOD 

Five hundred forty-one test cases are included in this evaluation. A 
single-blind technique was selected, with dextro propoxyphene hydrochloride 
32 mg. as the test agent and codeine phosphate 32 mg. as the control. The test 
agents, which were identical in shape, size, and color, were coded and packaged 
by a disinterested party. 

In all of these cases, pain was one of the presenting complaints or it was 
assumed that the nature of the surgical procedure involved would result in 
some degree of postoperative pain. 

TABLE I. Case DISTRIBUTION 


DEXTRO PROPOXYPHENE 


TYPES OF CASES CODEINE PHOSPHATE HY DROCHLORIDE 

Single extraction 33 30 
Multiple extractions (2 or more teeth) 51 45 
Alveolectomies 45 36 
Odontectomies 54 57 
Biopsies (hard and soft) 13 18 
Soft tissue surgery 5 8 
Localized osteitis 32 31 
Infections (acute and chronic) 30 29 
Jaw fractures 7 9 
Cysts 3 5 

Total 273 268 


Patients undergoing various oral surgical procedures performed by stu- 
dents and residents in the Department of Oral Surgery, University of Alabama, 
School of Dentistry, and painful postoperative complications (Table I) were 
the test subjects. In 110 cases of bilateral procedures both agents were ad- 
ministered on alternate occasions, allowing for closer comparison of dextro 
propoxyphene hydrochloride and codeine phosphate. 

During the routine preoperative history taking, any known past allergic 
responses were elicited and these patients were not included in the study. 
The author interviewed all patients included in the study regarding previous 
dental pain problems, the types and doses of analgesics used, and the relief 


obtained, and these data were recorded. 

Immediately upon completion of the surgical procedure or the first treat- 
ment for a painful dental problem, such as acute and chronic infections and 
localized osteitis, the patient was given a prepackaged test dose of ten capsules 
of a coded agent together with printed and verbal instructions. The patient was 
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instructed to take one capsule every four hours and to consume all the given 
capsules. Any patient not complying with all the instructions was eliminated 
from the study. 

The author interviewed the patients two or three days later and recorded 
the relative analgesic potency and side effects of the coded agents. The relative 
analgesic poteney was scored on a day-to-day basis as follows: 

0 = No pain relief. 

1 = Relief inferior to previous medications. 

2 = Relief comparable to previous medications. 

3 = Relief superior to that obtained with previous medications. 

The mean score was taken as representative of the relative efficacy of the 
given unknown for the patient, and the results were tabulated (Table IT). The 
side effects and reactions were tabulated (Table IIT). 


TABLE IT. COMPARISON OF RELATIVE ANALGESIC EFFICIENCY 


RELATIVE CODEINE PHOSPHATE HY DROCHLORIDE 
EFFICIENCY | NO. OF CASES | PER CENT NO, OF CASES | PER CENT 
0 9 3.3 11 4.1 
1 33 12.1 42 15.7 
2 127 46.5 111 41.4 
3 104 38.1 104 38.8 

Total 273 268 


DATA 

Of the patients tested, 85 per cent received adequate to superior pain 
relief with codeine phosphate, in contrast to 80 per cent who obtained relief 
with dextro propoxyphene hydrochloride (Table IL). 

The total incidence of side effects was significantly higher (Table IIT) in 
the series using codeine phosphate (33.7 per cent) than in the group using 
dextro propoxyphene hydrochloride (3.2 per cent). Nausea, gastrie distress, 
vertigo, drowsiness, and constipation were the most common side effects, in 
that order. 


TABLE III. COMPARISON OF SIDE EFFECTS 


DEXTRO PROPOXYPHENE 


CODEINE PHOSPHATE HY DROCHLORIDE 


SIDE EFFECTS NO. OF CASES | PER CENT NO. OF CASES ‘PER CENT _ 
Vertigo 14 5.1 2 0.8 
Nausea 35 12.5 1 0.4 
Emesis 7 2.5 0 
Urticaria 0 0 
Excitation 0 0 
Drowsiness 11 4.0 3 1.2 
Gastric distress 16 6.0 1 0.4 
Constipation 9 3.3 0 
Headache 1 0.3 1 0.4 

Total 93 33.7 8 3.2 


The findings in the 110 eases in which both agents were sampled were 
statistically similar to the over-all test group. It was assumed in this series of 
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110 eases that similar surgical procedures performed on the same patient at 
different times would probably result in comparable postoperative pain. 


SUMMARY 


Controlled laboratory investigations’ * have shown dextro propoxyphene 
hydrochloride to be solely an analgesie with no significant antipyretic, anti- 
inflammatory, antitussive, or antiperistaltic action. This drug has been classified 
as a nonnareotie drug and is not subject to the Harrison Nareotie Act. Drug 
sensitivity to dextro propoxyphene hydrochloride has not been reported, and 
the low toxicity of the agent allows a wide safety margin in its administration. 

On the basis of 541 cases of subjective findings in the control of preopera- 
tive and postoperative pain in oral surgical problems, dextro propoxyphene 
hydrochloride 32 mg. was almost equally as effective as codeine phosphate 32 
mg. when administered orally. Both agents were highly effective. The inei- 
dence of side effects with dextro propoxyphene hydrochloride was less than with 
codeine phosphate. 


CONCLUSION 


The drug’s satisfactory analgesic potency, its minimal side effects, and its 
exemption from the Harrison Narcotic Act make dextro propoxyphene hydro- 
chloride a promising oral analgesic for use by the dental profession. 
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ANESTHESIOLOGY 


NERAVAL SODIUM FOR GENERAL ANESTHESIA 
Report of 1,000 Cases 


Bernard M. Cohen, D.D.S.,* Far Rockaway, N. Y. 


en new anesthetic drug that appears on the market is scrutinized by the 
dental profession for its possible use in ambulatory anesthesia. The drugs 
that are eurrently enjoying popularity are the intravenous agents of the 
barbiturate family. Pentothal sodium, Surital sodium, Evipal sodium, and 
other drugs have been tried with great interest and success in past years. 
However, any new drug which appears is hopefully examined for increased 
safety as well as for decreased recovery time in the office. 

Neraval (methitural sodium) is a new ultrashort-acting barbiturate first 
reported as Thiogenal in 1954. It has received extensive use in both Germany 
and Italy and finally has received much attention in this country. 


CHEMICAL PROPERTIES OF NERAVAL 

Neraval is the sodium salt methyl-thio-ethyl-2-pentyl-thiobarbituric acid 
and is unique in that it has a seeond sulfur atom in a special methyl-thioethyl 
radical (CH.CH.SCH,). The presence of this radical explains the remarkable 
short-acting properties of Neraval. It is believed that the thio-methyl (SCH;) 
group is an important factor in contributing to the ultrashort-acting nature 
of the drug. The methyl-thioethyl group is very unstable metabolically and 
even participates in the normal liver processes. Its special affinity for lipoids 
and its instability give it the special characteristic so desirable in an anesthetic 
of short duration. 

Neraval is dispensed in sterile vials as a pale yellow, crystalline hydro- 
seopie powder which dissolves readily in water, 5 per cent glucose, or saline. 
The resultant solution is clear yellow and has a very strong, sulfurous odor. 
The material rapidly loses potency unless refrigerated and protected from 
light and air. Any change in color or the presence of a precipitate indicates 
contamination, and the solution should be disearded. When the drug is freshly 
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prepared it is somewhat less alkaline than Pentothal or Surital, but 2.5 per 
cent solution has a pH of 10.58 whereas the 5 per cent solution has a pH of 
10-62. 

The anesthetic potency of Neraval is approximately two-thirds that of 
Pentothal or even slightly less in the case of Surital. This makes for significant 
differences in the induction characteristics of Neraval in contrast to its more 
potent rivals. If Neraval is injected at the same rate as the other drugs, the 
induction time will be prolonged; in the presence of pain severe restlessness will 
follow until a sufficient amount of the drug is present to produce anesthesia. On 
the other hand, the drug must be given rapidly to produce the quiet induction 
which is much more characteristic of the barbiturates. If Neraval is given too 
rapidly, coughing and sneezing result. This reaction has been compared to that 
produced with ether when the concentration is raised too rapidly. This has a 
safety factor which the other barbiturates lack in that cough will oceur prior to 
apnea, which is the first sign of impending overdosage. The blood pressure is 
lowered slightly at the end of induction with Neraval but not to the same extent 
as seen with other barbiturates. It is characteristic of Neraval that it is less de- 
pressing to the respiration than the older drugs. It has a lessened tendency to 
limit costal movement and to inhibit the respiratory center. 


PREMEDICATION 

Premedieation can be overdone when one is dealing with the short case 
involving ambulatory anesthesia. In the average case, as represented by this 
report premedication is usually unnecessary. There are some exceptions to this, 
particularly when the patient is very robust or otherwise resistant and would 
normally require large doses of barbiturate for even simple anesthesia. Such 
a patient may do better when given morphine or Demerol prior to anesthesia, 
but relaxation should not be sought or expected. If this is desirable, then 
succinyleholine may be added with good results. It is better to give this type 
of patient such a relaxant agent to control violent muscular responses than to 
give large depressant doses of barbiturate and create a recovery problem. It 
should be remembered that any relaxant will cause noticeable postanesthetic 
muscular soreness and aching for which an explanation is due the patient. 
Atropine should be used routinely in the longer cases. Care must be exercised 
in the use of this drug in the cardiae patient, for it will affect the cardiac 
rate and amplitude via the vagus nerve. 

It is desirable to elicit any history of nausea following similar anesthesia. 
If nausea has occurred previously, then one of the drugs such as merazine, 
Phenergan, or Thorazine should be given prior to anesthesia. This will 
usually prevent the development of nausea where a previous history exists. 
In connection with nausea, it is important to note that sudden movement of 
the patient, or movement too soon after anesthesia, will probably cause some 
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NERAVAL SODIUM FOR GENERAL ANESTHESIA 1209 


Volume 12 
Number 10 
TECHNIQUE 
Neraval must be injected more rapidly than other agents to achieve a quiet 
induction. This is somewhat difficult for those whose experience with other 
barbiturates has taught them the necessity of injecting slowly. The solution 
used in this study was prepared by adding 100 ¢.c. of saline to a 5 grain eon- 
tainer to make a 5 per cent solution. A transfusion valve may be used to 
facilitate continual withdrawal and administration from this stock bottle with- 
out contamination. However, numerous methods, equipment, and techniques 
are available for facilitating continuous administration of any intravenous drug. 
The reader no doubt has a favorite method of his own which he may prefer. The 
solution is stable and may be stored in a refrigerator and used up to one week 
after preparation. It should not be used if any sign of deterioration is present. 
Sufficient Neraval to obliterate the lid reflex is given when the surgical pro- 
cedure is expected to take longer than the average four or five minutes. If the 
procedure is thought to be shorter than this, it is necessary to produce only 
unconsciousness without depression of the lid reflex. The short procedures do 
not actually require any supplemental nasal gases and are over before these 
would have any effect. However, the total dosage was markedly reduced when 
the nasal administration of nitrous oxide and oxygen was given in the cases 
involving longer operations. This was found to hold true with other intra- 
venous barbiturates in which supplemental gas anesthesia was used. The re- 
action of the patient to this anesthesia was similar to that experienced with 
Evipal, Pentothal, and Surital, with one difference. With Neraval the recovery 
time in the great majority of cases was markedly shortened, and the presence 
of dizziness for a period of days was almost never seen. This was the most 
marked observation in the entire series. The potency of the drug, for our 
purposes, was somewhat less than that of the other drugs, but the average dose 
was only 1 grain higher than with Evipal or Pentothal. This may make for a 
clinical dosage which is not really significant, and only when one makes the 
statistical average does it appear to be about 15 per cent less potent. The 
absence of spasm was notable in this series, but the slightly higher incidence of 


nausea was also noted. 


COMPLICATIONS AND THEIR TREATMENT 

Nausea.—The incidence of nausea and vomiting appeared to be slightly 
higher than with other intravenous barbiturates. It was noticed that this was 
greater in the early part of the series than in the later portion. It is possible 
that this was due to the position of the patient on the recovery couch. It was 
found that these patients usually had swallowed some blood which contributed 
to the nausea. Any rapid change in position, such as tilting the chair after the 
patient reacts or moving the patient too soon after reacting, will also contribute 
to the nausea. 

It was possible to prevent the nausea when we were aware of a previous 
experience in our office or had elicited a history of such experience at a previous 
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time. These patients were premedicated with 25 to 50 mg. of merazine, 
Phenergan, or Thorazine. Moreover, it was necessary to give one of these drugs 
in the same or greater dosage when the nausea appeared postanesthetically. 

Phlebitis—The most severe complication found in this series was the 
tendeney to phlebitis following paravenous extravasation of the material. It 
was noted on several occasions that, even when the material was injected 
properly, redness, pain, and swelling appeared along the course of the vein. The 
complaint was more uncomfortable than serious. The patient, of course, becomes 
extremely anxious and a suitable explanation must be made. When it is 
apparent that a paravenous injection has occurred, the area should be aspirated 
with the same needle and syringe immediately. Next, a large volume of saline 
should be infiltrated into the area to dilute the material. The irritation of the 
drug is not due to the pH so much as the concentration. When no such diluent 
is available, the injection of an aqueous solution of a local anesthetic will serve. 
It is far better to check carefully each intravenous placement than to risk the 
phlebitis which might follow. However, the exact intravenous rather than para- 
venous injection of the solution is not always a guarantee that phlebitis will 
be prevented. The solutions that are less than 5 per cent in concentration 
give rise to less complications than the stronger ones. This is true of all 
intravenous barbiturates as well as Neraval. 

Spasm.—Laryngospasm did not appear at all in this series. It is not im- 
possible for laryngospasm to occur, but the experienced use of any such drug 
will minimize the appearance of this complication. It is characteristic of both 
Evipal and Neraval that they depress both the sympathetic and the para- 
sympathetic nervous systems equally; therefore, they both have a lessened 
tendency toward spasm than a drug such as Pentothal. 

Slow Recovery—A number of patients showed a marked tendency toward 
a slow recovery. This was noted first in the reaction time, and then the total 
recovery was markedly prolonged. However, this usually is a function of the 
dose and length of anesthesia for these persons. Fortunately, this group was 
small and required no treatment for the most part. Several patients were given 
1 e.c. of Metrazol and others were given 10 ¢.c. of sodium succinate. If the 
drug was withheld, it was found that the total recovery time was not appreciably 
affected. Asa rule, these were the patients who also had the nausea or vomiting. 
A very few complained of the lethargy associated with barbiturate hangover 
on the following day. There were no severe persistent cases as experienced with 
all other intravenous barbiturates. 

Allergy.—Allergy to Neraval did not oceur in this series; nor has it ever 
occurred in any case within our office experience in the past fifteen years. It 
is important that the anesthetist familiarize himself with the symptoms of this 
reaction and be prepared to combat it should it occur. The use of Adrenalin, 
antihistamine, and cortisone via the intravenous route and the technique of in- 
serting an endotracheal tube should be well understood by the office staff. While 
these procedures may never be indicated, it is possible that the one time they 
are needed a life may be saved. 
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Hypotension and Hypertension.—It is not possible to utilize the preoperative 
blood pressure as a positive index to the patient’s normal, since excitement over 
the procedure will elevate this in many cases. This tends to mask the true 
hypotensive, and the patient will exhibit a large fall in blood pressure following 
induction. This oceurs as a result of both central and peripheral depression 
of the sympathetic nervous system by any barbiturate and thus reduces the 
systolic blood pressure. In any case, it was found that the blood pressure rapidly 
stabilized itself at a normal level for the patient involved, once induction was 
completed. It was found the true hypertensive patient experienced very little 
fall in blood pressure at the end of induction. This was checked very carefully, 
and little or no fall in the systolic blood pressure was detected. This is con- 
trary to the fall that follows the use of other intravenous agents, such as 
Pentothal, Surital, or Evipal. 

Hiccups.—The only other side reaction of any note which occurred was the 
appearance of hiceups either during induction or during the recovery period. 
The presence of this reaction during the recovery phase was contrary to the ex- 
pression of the manufacturer and is difficult to explain. On the other hand, 
there were no incidents of spasm in this entire series. This may have been due 
to the equal depression of both the sympathetic and parasympathetic systems 
and the experienced hands which employed the drug. It must be admitted that 
the only drugs with which we experienced any type of spasm were Pentothal 
and, rarely, Evipal. When spasm occurred with other intravenous barbiturates, 
it was essentially benign and easily controlled with oxygen and atropine. 
Rarely was Anectine necessary. 


COMPARISON STATISTICS 


From Table I, it may be seen more female patients than male patients were 
anesthetized. It is also interesting to note that the female patients took, on 
an average, less of the drug than did the male patients. The average time may 
roughly be computed, for practical purposes, as four minutes. It is obvious that 
anesthesia of such short duration will minimize possible untoward reactions. 
However, this does not mean that the longer procedures cannot be done. The 
table indicates the longest procedure to be about one-half hour in duration. 
The range of dosage from 2.3 gr. to 19.05 gr. obviously indicates that the 
length of the procedures varies and that the individual susceptibility is also 
variable. 

The average patient opened his eyes and reacted at the end of the anes- 
thesia in two and one-half to three and one-half minutes. The recovery was 
sufficient to permit leaving the office in less than one-half hour. Some patients 
left sooner, and a few stayed much longer. This reaction usually oceurred in 
the patient who exhibited the nausea and vomiting pattern. 

The incidence of nausea was about 2 per cent in the female group and 
1 per cent in the male group. Other complications, as shown in Table II, are 
about equal in both sexes. Hiccups occurred more frequently in the early use 
of the drug but almost never happened in later cases. The presence of certain 
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physical diseases was not always considered a contraindication, provided the 
administration of anesthesia was not contraindicated. On the whole, the 
cardiac, hypertensive, and pregnant patients comprised the greater bulk of 
such eases. These were handled without incident when the short routine 
anesthetic was given. 


TABLE IIT. DistrRiButTION 


AGE RANGE (YEARS) 


SEX | 67014 | 147019 | 207030 | 317040 | 417050 | 517064 | 647079 
F 4 64 162 148 146 192 22 
M 6 56 109 95 97 105 19 
CONCLUSIONS 


A series of more than 1,000 cases of Neraval anesthesia is reported. 

Neraval is a good intravenous barbiturate with a faster detoxification rate 
than other drugs of this type. This is true when smaller dosages than normal for 
general surgery procedures of several hours are given. It is felt that the drug 
is somewhat better than previous intravenous agents used in office practice, 
principally because of the faster recovery time and lower incidence of barbi- 
turate hangover. On the other hand, the number of cases of nausea was slightly 
higher and the presence of phlebitis was noted for the first time. Neraval is by 
far the best agent of its type yet available for office anesthesia. 
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ORAL ROENTGENOLOGY 
American Academy of Oral Roentgenology 


Arthur H. Wuehrmann, Editor 


ROENTGENO-QUESTIONS 


The mechanical timer on my dental x-ray unit (rated at 70 KVP/10 Ma.) 
will not allow me to use accurate exposures of less than one second, How can 
I use the new fast films, requiring less than a second of exposure, without buying 
anew «-ray unit with an electronic or synchronous timer? 


Exposure times are usually calculated as milliampere seconds of exposure 
(Ma.S.). This is the product of the number of milliamperes at which the unit 
is operated and the number of seconds of exposure. Most x-ray units with 
mechanical timers are operated at 10 Ma. If we assume the average exposure 
to be 2 seconds, then the product obtained is 20 Ma.S. of exposure (2 seconds 
x 10 Ma. = 20 Ma.S.). It makes no difference in the density of the film or 
the amount of radiation used, all other factors remaining unchanged, if 20 Ma.S. 
is obtained by using other than the factors of 2 and 10. The milliamperes 
might be 21% and the time 8 seconds. This would result in 20 Ma.S. of ex- 
posure and is equivalent of an exposure of 2 seconds at 10 Ma. 

Therefore, if you wish to use a film requiring an exposure ‘time of 14 
second at 10 Ma., or 5 Ma.S., which is four times faster than film requiring an 
exposure of 2 seconds at 10 Ma., you need to have your x-ray unit adjusted to 
operate at 214 Ma. and use a 2-second exposure. The exposure time, therefore, 
was increased in proportion to the decrease in milliamperes. 

This raises the exposure time to the region in which most mechanical timers 
are accurate, but it does not result in more radiation being produced. 

The American Academy of Oral Roentgenology solicits from the readers of ORAT 
SuRGERY, ORAL MEDICINE AND ORAL PATHOLOGY any questions which deal with technical or 
interpretive aspects of oral roentgenology. These questions should be sent directly to the 
editor of this section, Dr. Arthur H. Wuehrmann, School of Dentistry, University of Alabama 
Medical Center, Birmingham, Alabama; the editor will distribute them for reply to a suitable 
group within the Academy. Questions, with the answers, will be published at as early a date 
as possible in ‘‘ Roentgeno-questions.’’ Questions, especially those of an interpretive nature, 
should ordinarily be accompanied by good-quality roentgenograms and a pertinent history. 
The names of the questioner and the respondent will not be published, 
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X-RAY EVIDENCE OF MECHANICAL TRAUMA 
Lincoln R. Manson-Hing, D.M.D.,* Birmingham, Ala. 


RAUMA to the teeth and their supporting structures can oceur from a 
j joo of causes. Trauma denotes injury, and this can be produced by 
bacterial, chemical, mechanical, and other agents. The effects of mechanical 
trauma that can be seen on the dental roentgenogram will be discussed in this 
article. It is to be remembered that the dental roentgenogram as commonly 
used does not depict soft tissues and their changes. This discussion, then, 
‘at. deal only with the changes that occur in the hard or calcified structures. 
Some of these changes (for example, a fracture) can be seen immediately. 
Others are seen only when calcified structures are decalcified, resorbed, or 
constructed. From postoperative roentgenograms, it would appear that for 
this type of change to be seen on a roentgenogram a minimum of about two 
weeks must pass from the time of injury. Still others are seen only after 
years have passed since the trauma occurred or was initiated. It is obvious 
that the effects of mechanical trauma will vary considerably, depending upon 
such factors as the degree of the trauma, whether the trauma was delivered 
in single or intermittent fashion, the age at which it occurred, and the area 
of the dentition to which it was applied. Therefore, no attempt is made to 
classify these effeets into groups. Many of the changes seen on the roentgeno- 
gram can also be caused by other agents, and thus the value of the roentgeno- 
gram in the diagnosis of mechanical trauma is limited. A discussion of some 
of the effects that can be seen on the dental roentgenogram when mechanical 
trauma is involved follows. 

Hypercementosis.—This hyperplasia of the cementum occurs most often 
in the apical area of the involved tooth. It is generally held that hyper- 
cementosis is due to a low-grade type of trauma; this trauma ean be of an 
infectious, chemical, or mechanical nature. The most common description 
of the condition is ‘‘a tooth with a bulbous root.’’ This is easily seen in the 
roentgenogram, and since cementum is not as dense as dentine, the original 
outline of the tooth is sometimes seen within the bulbous portion of the root 
of the tooth. The periodontal membrane, appearing as a dark line on the 
roentgenogram, readily outlines the shape of the root. Hypercementosis due 
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to mechanical trauma is often seen occurring in a tooth that is migrating or 
is being subjected to occlusal trauma of low intensity. This condition is seen 
in Fig. 1. 


Fig. 1.—Roentgenogram demonstrating hypercementosis. 


A. B. 


Fig. 2.—Dilaceration (A) of the crown and (B) of the root. 


Dilaceration.—This condition most often results when a tooth receives a 
blow during its development and there is a change in the relationship be- 
tween the dental papillae and that part of the tooth that has already been 
formed. Subsequent completion of the tooth results in a tooth that is twisted 
or bent upon itself. This change in the shape of the affected teeth is shown 
in Fig. 2. Dilaceration can oceur in the root or the crown, and when these 
teeth erupt there may or may not be clinical evidence of this condition. The 
example of dilaceration of the root shown here can easily be mistaken for 
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external root resorption. However, careful observation of the shape of the 
pulp chamber clearly indicates that this is the true shape of the root. Fre- 
quently, dilaceration is discovered only during routine x-ray examination. 
The patient, however, will quite often recall having received a fairly severe 
fall or a blow during the time that that particular part of the tooth was being 


formed. 


Fig. 3. 


Fig. 4. 

Fig. 3.—Interrupted growth of a repositioned lower premolar. (Roentgenogram of a case 
treated by Dr. A. Koslin, Department of Oral Surgery, School of Dentistry, University of Ala- 
bama Medical Center.) 

Fig. 4.—Arrested growth of an upper lateral incisor. (Reproduced with the permission 
of Dr. E. Cheraskin, Department of Oral Medicine, School of Dentistry, University of Alabama 
Medical Center. ) 

Interrupted Growth.—Trauma to a developing tooth may result in an 
interruption in the growth pattern of the tooth and a retardation in its de- 
velopment. Surgical repositioning of a developing tooth could produce this 
type of trauma, and such a case is shown in Fig. 3. Here the shape of the 
root of the affected tooth shows where growth was interrupted and the sub- 
sequent development that has taken place since surgical manipulation. This 
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tooth is vital and continues to grow. The retardation in growth is obvious 
when the tooth is compared with the state of development of the adjacent 
teeth, and the shape indicates that the final length of the tooth will probably 
be shorter than that of its neighbors. 


Fig. 5. 
A, B. 


Fig. 6. 


Fig. 5.—Roentgenograms demonstrating (A) smooth root resorption and (B) rough root 
resorption. 
Fig. 6.—Calcification of the pulp of a tooth following root fracture due to a fall. 


Arrested Growth.—Sometimes trauma to a tooth due to a blow or fall 
during its development may be severe enough to affect seriously the growth 
of the tooth. The development of the tooth could possibly be permanently 
arrested. Fig. 4 shows a tooth with such a history of trauma. The tooth 
appeared clinically sound but was nonvital, and roentgenographie examina- 
tion revealed an incomplete development of its root. Cases like this would 
be discovered only during routine x-ray examination of the dentition. 

Tooth Resorption—The resorption of teeth is not a rare condition, and 
the external resorption of the roots of teeth seems to be associated in many 
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instances with mechanical trauma. This resorption can take two forms—a 
smooth and a rough resorption of the root surface. The smooth form of. 
resorption is seen on the roentgenogram as a blunting of the root of the 
affected tooth. The periodontal space and the lamina dura in these cases 
are normal in appearance. This type of resorption is seen in cases in which 
there is a definite history of the tooth having had a traumatic experience or 
orthodontic therapy. Fig. 5 shows two roentgenograms, each depicting a 
form of externa! resorption due to mechanical trauma. The central incisor, 
showing rough resorption, clearly demonstrates the loss of tooth structure 
and the absence of lamina dura and periodontal space in the affected area. 
This tooth was removed from its socket by a blow. A root canal filling and 
the subsequent replantation of the tooth were successful, but a routine x-ray 
examination ten years later disclosed this resorption. 

Pulp Calcification—The pulp generally does not show a high degree of 
ability to repair itself. In some instances, however, physiologic repair does 
take place. Pulpal repair involving the ealcification of tissue can usually be 
demonstrated on the roentgenogram. Fig. 6 shows a roentgenogram of a 
tooth that experienced a blow strong enough to fracture its root. The change 
in the pulpal tissue took the form of calcification, and the roentgenogram 
shows this as an obliteration of the pulp chamber by a roentgenopaque ma- 
terial. The original outline of the pulp chamber cannot be seen, indicating 
that the density of this material is approximately that of dentine. 

Changes in the Periodontal Space.—The roentgenographic appearance of 
the normal periodontal space is a thin, dark line between the tooth and the 
lamina dura. This line is usually of uniform thickness. Whenever an ab- 
normal stress is placed upon the tooth, changes can be seen in this dark 
roentgenolucent line. The amount and position of this change are dependent 
upon the amount of the foree and its direction. A variety of periodontal con- 
ditions are therefore possible when mechanical trauma is involved. Fig. 7, A 
shows a case in which an ill-fitting crown is in supraclusion and the resulting 
trauma has produced a subluxation of the tooth. The foreeful change in the 
tooth’s position is readily seen as a change in the shape of the periodontal 
space. Fig. 7, B shows a more subtle change in this periodontal space. Here 
a blow to the upper anterior region of the mouth has resulted in the fracture 
of the erown of the lateral incisor. In this tooth there is no change in the 
periodontal space. The adjacent central incisor, however, did not fracture 
and, in absorbing the foree of the blow, was shifted in its socket. The 
periodontal space here is widened on the distal aspect and compressed on the 
mesial aspeet. This roentgenogram was made within twenty-four hours of 
the time the injury occurred, before any resorption or repair of the calcified 
structures could take place. 

Fractures.—F racture is usually the result of severe trauma and con- 
stitutes a break in the tooth or bone. If the direction of the fracture is in the 
same plane as the direction of the x-ray beam, then the roentgenogram will 
show the fracture as a roentgenolucent line. If the direction of the x-ray 
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beam is across the line of cleavage, however, it is often difficult to demon- 
strate the fracture unless there is a separation of the parts. Tracing the 
border or outline of the affected part is often helpful in locating the fracture 


Fig. 7. 


Fig. 8. 

Fig. 7.—A, Subluxation of an upper central, incisor due to an ill-fitting crown. B, Move- 
ment of the upper central incisor in its socket and fracture of the crown of the lateral incisor 
due to a blow. (Reproduced with the permission of Dr. S. Finn, Department of Pedodontia, 
School of Dentistry, University of Alabama Medical Center.) 

Fig. 8.—Roentgenograms of a fracture through the symphysis of the mandible. 
on the roentgenogram. Fracture to the crown of a tooth is seen in Fig. 7, B 
and fracture to the root is seen in Fig. 6. <A fracture of the mandible is 
demonstrated in Fig. 8, in which a separation of the parts in the vertical 
plane is easily seen on the intraoral roentgenogram. 
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Changes in the Alveolar Bone—The bone reaction to trauma as demon- 
strated in the roentgenogram can be seen only as an increase or a decrease 
in the calcified structures. Bone resorption is seen simply as a roentgenolu- 
cent area representing a loss of bone in the area. Bone deposition is seen 
whenever the bone resists the traumatic foree. This may take the form of an 
increase in the number of trabeculae, usually called ‘‘condensing osteitis,’’ 


” 


or in the formation of a dense mass, as in *‘buttressing. Fig. 9 shows ex- 


amples of these alveolar bone changes. 


Fig. 9—A, Bone resorption associated with a cantilever bridge. B, “Condensing osteitis” 
around the premolar and “buttressing” of the molar due to excessive occlusal forces. 

Hematomas.—Trauma frequently results in broken blood vessels, causing 
an extravasation of blood into the surrounding tissues. When this occurs 
within bone, the roentgenogram will usually show changes in the bony tra- 
beculae if taken two weeks or more after the time of injury. 

A blood vessel at the apex of a tooth ean be easily broken by a sudden 
blow delivered to the tooth. The subsequent flow of blood into the tissues 
surrounding the apex of the tooth can result in a periapical hematoma. Re- 
sorption of the bone in the affected area causes this lesion to appear on the 
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A CYLINDER CONE FOR DENTAL ROENTGENOGRAPHY 


Lincoln R. Manson-Hing, D.M.D.,* Birmingham, Ala. 


HE value of a roentgenogram in oral diagnosis is largely dependent upon its 
festa The definition of any area on a roentgenogram is dependent upon 
many factors, some of which can be controlled by the dentist. Seattered 
‘adiation fog is one of the most difficult of all these factors to control. This 
radiation originates within the tissues under examination and thus cannot be 
prevented from reaching the film in intraoral roentgenography. Its effeet upon 
film quality is that it adds density to all areas of the film. This, in turn, re- 
duces the contrast between different areas of the film. The over-all effect when 
the roentgenogram is viewed is that of a thin veil placed between the eyes of the 
dentist and the film; a clear view of the image is obscured. To obtain a better 
view of a small area, many dentists resort to the use of magnifying glasses. 
Although this enables one to obtain an enlarged view of the roentgenographic 
area, it does not improve what is already on the film. 

The only way to reduce scattered radiation fog in intraoral roentgenography 
is to prevent its production. This is done by using as small a beam of radiation 
as possible. In intraoral roentgenography it is recommended that the x-ray 
beam measured at the patient’s skin should not be more than 234 inches in 
diameter. When such a beam is used, the quality of the roentgenogram is 
satisfactory for diagnostic purposes, but not optimum. Often the clearest 
possible visualization of a particular small area on a periapical film is needed. 

Lysell? recommended the use of a brass tube 10 em. long with a bore 1 em. 
in diameter for examining small areas in detail. This tube was soldered to a 
circular metal plate that could be attached to the x-ray machine the same as any 
normally used cone. Lysell obtained a marked increase in the definition of small 
areas when they were examined with this device, but he encountered difficulty 
in positioning the desired area within the small beam of radiation. It would 
thus appear that such a restricted beam of radiation as used by Lysell would 
have little practical value to the average dentist. However, when one considers 
that another and probably more important reason for using a restricted beam of 
‘adiation is to prevent the unnecessary irradiation of tissues outside the area 
under examination, it would appear that some restriction of the 234 inch beam 
of radiation is indicated in some instanees. Such is definitely the case when 


*Assistant Professor of Dentistry, University of Alabama Medical Center; member of the 
American Academy of Oral Roentgenology. 


1224 


Veheme 3 CYLINDER CONE FOR DENTAL ROENTGENOGRAPHY 1225 
serial examinations of an area have to be made. This need for serial roentgeno- 
eraphie examination, for example, clearly exists in the field of endodonties, and 
sinee the area of interest here is the apex of a tooth, a smaller beam of radiation 
should be used when this area is to be repeatedly exposed to x-radiation. 
Furthermore, increased definition would be immensely helpful in the examina- 
tion of incipient carious or periodontal lesions. 


Lead diaphragm 
Plastic cone 
cylinder 


Fig. 1.—A, Diagram of a cylinder cone. B, Photograph of a cylinder cone in use. 


With the aim of finding a restricted beam of radiation that would be practi- 
cal for use by the general practitioner, cylinder cones of various sizes and 
lengths were constructed and tried clinically upon patients. It was found that 
a radiation beam 1 inch in diameter appeared to be quite practical for the 
average operator, as this allows a fair margin of error for faulty positioning of 
the beam when the apex of the root of a tooth is being examined. The use of 
such a beam results in a considerable decrease in the amount of tissue being 
radiated by the primary beam of radiation, and it also reduces the amount of 
fog produced upon the film from secondary radiation. Another factor to be 
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considered in constructing a cylinder cone is the length of the cone. Since the 
penumbra or degree of unsharpness decreases as the distance from the source of 
radiation to the object to be examined is inereased, the cylinder cone should be 


B. 


Fig. 2.—Reproduction of two roentgenograms magnified three times. A, Usual periapical 
roentgenogram. B, Roentgenogram made with a cylinder cone. 


made as long as is practicable.* By using various lengths of 1 inch brass pipe, 
it has been found that a cone producing a 12 inch distance from the x-ray tube 
to the end of the cone is quite comfortable to use. 
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The actual construction of a cylinder cone is very simple. Fig. 1 shows a 
diagram of such a cone and its use in making a roentgenogram. One needs only 
a short, pointed, plastic cone with which most machines are equipped and a 
piece of 1 inch brass pipe, preferably chrome-plated on the outside. (Metals 
other than brass could be used as long as they have the ability to absorb radi- 
ation from the x-ray machine.) This type of pipe is easily obtained from any 
plumber’s supply store and is of adequate thickness. The usual lead diaphragm 
is fitted into the base of the plastic cone, and the hole in the center is enlarged 
to allow the brass pipe to enter it. The pipe is then pushed through the 
diaphragm and into the plastic cone until it fits snugly in the tip of the cone. 
The tip of the plastic cone is then ground off until the pipe can be pushed 
through. The pipe is pushed all the way through until it is flush with the 
surface of the diaphragm; it is then cut off at the desired length. The ap- 
paratus, when attached to the x-ray machine, will restrict the x-ray beam to a 
beam of radiation 1 inch in diameter at the end of the cylinder cone. Since the 
plastie is removed from the beam of radiation, the filtration of the x-ray beam 
should be inereased by 0.5 mm. of pure aluminum. Fig. 2 shows two roentgeno- 
grams of the same area; one was taken with the usual beam of radiation with a 
diameter of 234 inehes, and the other was taken with the 1 inch beam of a 
evlinder cone at the same tube-film distance. The periapical area of the upper 
first premolar is more clearly defined in the roentgenogram made with the 1 inch 
beam of x-rays. In addition, as stated earlier, the total area of tissue radiated is 
greatly reduced. 


SUMMARY 


The use of a restricted beam of radiation when serial roentgenograms of 
small areas are to be made is suggested. The diagnostician benefits from a 
roentgenogram that has increased definition, and the patient is subjected to less 
tissue irradiation. The construction of a simple, inexpensive cylinder cone of 
practicable dimensions is described. 
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ORAL PATHOLOGY 


ADENOCARCINOMA OF THE MANDIBLE, 
A METASTASIS FROM A PRIMARY TUMOR IN THE SIGMOID COLON 


Report of a Case 


Gunnar Hagglund, Stockholm, Sweden 


 gpaionea tumors sometimes occur in bone. The most common way for such 
a carcinomatous progression to take place is by direct invasion of the 
adjacent bone—a so-called “contact metastasis.” A gingival carcinoma may 
thus involve the jawbone. A malignant degeneration of epithelial tis- 
sues located in the bone itself (for instance, epithelial elements in the 
walls of a cyst?°), an adenoma, or the mucous membrane of the maxillary 
sinus may also progress into the surrounding bone tissue. Metastasis of car- 
cinoma from a primary site elsewhere in the organism may often produce a 
tumor far from the place where it originated. Such metastases to bone are 
rare, however, because most frequently carcinoma spreads through the lym- 
phatie system. This is in contrast to sarcoma, which generally metastasizes 
through the blood stream. There are, however, exceptions to this general 
rule. Von Recklinghausen** pointed out that metastases from carcinomas, 
when arising far from the primary tumor, had in all probability been trans- 
ported via both the blood stream and the lymphatic system. This observation 
has been confirmed by such authors as Ward and Hendrick,?* MacCallum,'* and 
Sutherland and associates.*° Piney,*! whose studies had also brought forward 
evidence to show that the bone marrow contains no lymphatic channels, ar- 
rived at the conclusion that metastases to bone were spread through the blood 
stream only, and he considered the veins the most important route. 


BONE METASTASES FROM CARCINOMA 


Primary tumors giving rise to osseous metastases are most frequently 
located in the mammary gland, the prostate, and the thyroid gland. Accord- 
ing to Fort,’ primary tumors in the mammary gland and in the prostate give 
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rise to metastases in the bone in 50 to 70 per cent of the cases. The frequency 
of metastases to the bone from a primary thyroid tumor of the type which 
Ilertz'* ** has called ‘‘silent cancer with metastases’’ varies, according to dif- 
ferent accounts, from 24 to 41 per cent. According to Lichtenstein,’* carcinoma 
metastasizes to the bone in 27 per cent of the cases. Lichtenstein, however, 
considers that the frequency is actually higher, as many cases of metastasis 
remain unrevealed because of inadequate examinations. An account from the 
Montefiore Hospital, giving the result of follow-up examination of 1,000 cases 
in which a diagnosis of carcinoma had been histologically verified, shows that 
27.2 per cent had metastasized to the bone.' In his textbook, Coley* has re- 
corded a frequency of 10 per cent of osseous metastases. This author empha- 
sizes, however, that despite this low figure, metastases in the skeleton from 
carcinoma are far more common than from primary sarcomas. In a series of 
1,144 autopsy examinations, Joll’® found metastatic tumors in the bones in 
fifty-three eases. Consequently, it may be concluded that metastatic tumors 
in the skeleton are fairly common if the primary tumor is located in the 
mammary gland, the prostate, or the thyroid gland. When the primary tumor 
is situated elsewhere in the organism, however, osseous metastases are quite 


rare. 


METASTATIC CARCINOMA FROM THE GASTROINTESTINAL TRACT 


Malignant tumors of the gastrointestinal tract commonly form metastases. 
sacon and Gilbert,* of the Radiologie Department of the Philadelphia General 
Hospital, demonstrated in a series of examinations carried out between 1927 
and 1936 that approximately 78 per cent of gastrointestinal carcinomas me- 
tastasized primarily to the liver. Metastases to the bone, however, occur very 
infrequently. In Lichtenstein’s account, only 9 per cent of the gastrointestinal 
carcinomas metastasized to the bone. The osseous metastatic tumors most 
commonly occurred in the vertebral column and the ribs, more rarely in the 
arms and the legs; no metastases were observed in the skull. Abrams, Spiro, 
and Goldstein’ found no metastases in bones from primary tumors of the small 
intestine and the stomach but four from primary tumors in the rectum. These 
authors also emphasize that metastatic tumors from gastrointestinal carcinomas 
to other places are frequent. Miiller’s statistics from the beginning of the 
century, published by Coley* and comprising 12,730 cases, included only 567 
instances of osseous metastases from the gastrointestinal tract. Coley’s own 
cases of osseous metastases include none in which the primary tumor was sit- 
uated in the intestinal tract. Of Fort’s 308 cases of metastases to the skeleton, 
only 2 per cent of the primary tumors were located in the large intestine. 
Sutherland, Decker, and Cilley** state: “Metastasis to bone from carcinoma 
of the gastrointestinal tract . .. is rare, compared with that from carcinoma 
of the breast or carcinoma of the prostate gland.” These authors also mention 
the characteristic feature that the metastatic tumors from primary carcinomas 
of the gastrointestinal tract present. They have a proliferative character with 
an osteoplastie activity. This particular feature is not mentioned by other 
writers. In an early examination of 1,133 cases of carcinoma in the sigmoid 
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eolon and rectum, Bacon* found that only 1.5 per cent gave rise to metas- 
tases. In 1940, however, the same author was able to collect 366 cases of 
metastatic tumors from the organs concerned, 228 in male and 138 in female 
patients. Patients between the ages of 50 and 70 years were most frequently 
affected; the youngest patient was 11 years old, and the oldest was 90. Jn the 
majority of these 366 cases, the metastases were present in organs in the 
neighborhood of the primary tumor, usually the liver. Only in 126 cases did 
the metastases occur in distant organs. The metastases were located in the 
bones in only fifteen, and in all these cases they were osteolytic. In Mayo 
Clinie statistics from the years 1922 to 1936," only 0.3 per cent of the gastro- 
intestinal carcinomas metastasized to osseous tissues, the thorax being the 
most frequent site. Approximately the same frequency is indicated by 
Geschickter and Copeland,” who were able to trace the primary tumor to the 
gastrointestinal tract in only 0.6 per cent of a total of 354 cases of osseous 
metastases. Thoma,*° as well as MeCallum'® and Jenkinson,’® claims that 
metastases to the bones from gastrointestinal carcinomas are very rare. 
Geschickter and Copeland consider that gastrointestinal carcinomas rarely 
give rise to osseous metastases since the portal system functions as an effective 
filter that prevents the carcinoma cells from entering the blood stream. 


METASTATIC CARCINOMAS TO THE JAWS 


According to Ward and Hendrick,** and Coley,® metastatic car- 
cinomas in the jawbones are extremely rare. In a survey of the entire literature 
from 1898 to 1915, Matthews’ could find no report of metastatic tumors in the 
jaws. Aisenberg and Inman? were able to trace only five cases of metastatic 
tumors in this site; in two of these cases the primary tumor was located in the 
lungs and the metastases were in the maxilla. In the remaining three cases, 
the metastatic tumor occurred in the mandible. The primary tumor was in 
the mammary gland in one case; in the second case the primary tumor was ¢ 
sarcoma of the leg, which had been removed previously; and in the third case 
the primary tumor was a melanoma of the skin of the shoulder. Of the 308 
cases of malignant tumors reported by Fort,’ only three presented osseous 
metastatic tumors, all of them in the mandible; the primary tumor was located 
in the mammary gland. Geschickter and Copeland,’ in their textbook, state 
that while osseous metastases are generally fairly common, these tumors very 
rarely occur in the jawbones. These authors describe three cases in which the 
primary tumor was located in the nose, the prostate, and the thyroid gland, 
respectively. Joll’® found only one metastatic tumor in the mandible in fifty- 
three cases of osseous metastases. The primary tumor was located in the 
thyroid gland. Skillen** has reported a fatal case in which a carcinoma of the 
mammary gland in a female patient had metastasized to the jaw. In Weber’s 
case a primary tumor located in the thyroid gland gave rise to a metastatic 
tumor in the mandible. Risak,?* who has collected all the cases from the Uni- 
versity Clinic in Vienna for the years 1907 to 1927, describes only one instance 
of metastatic tumor which had a wide base, in the premolar region of the 
maxilla, originating from a primary tumor in the rectum. Ivy and Curtis™ 
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deseribe a similar case in which a carcinoma of the rectum metastasized to the 
premolar region of the mandible. Tylmann and his group have been able to 
trace 175 eases of metastatic tumors of the jaw in the literature from the years 
1902 to 1953; the primary tumor was present in the mammary gland, the lungs, 
the prostate, the thyroid gland, and, in a few eases, in the large intestine, the 
stomach, and the ovaries; in one ease® it was located in the sigmoid colon. 
The conclusion is drawn that “metastatic tumors of the jaws are uncommon 
but may be found in any dental practice.” Cohen’ has reported a case of 
anaplastic carcinoma, probably originating from a primary tumor of the 
breast; the tumor was associated with the presence of a tooth root and was 
interpreted as an infective process. 

The fact remains that metastatic tumors very seldom develop in the jaws. 
The reason may be the absence or searcity of red bone marrow in the jaw- 
bones, as metastases usually occur where the blood stream is comparatively 
slow, as in the red marrow. 


CARCINOMA OF THE SIGMOID COLON METASTATIC TO THE JAWS 


As will be evident from the above-mentioned accounts, metastatic tumors 
of the jawbones are extremely rare. It is also obvious that gastrointestinal 
carcinomas very seldom give rise to osseous metastatic tumors. As was to be 
expected, the entire literature records very few cases of metastatic tumors 
from the gastrointestinal tract to the jaws. One case of this type is briefly 
mentioned in another connection by Blum? in his description of tumors of den- 
tal origin. The other case deseribed by Bruce and MeDonald® concerns a 71- 
year-old woman who had undergone surgery for removal of a carcinoma of the 
sigmoid colon and in whom a histologically verified metastatic tumor developed 
two years and one month after the operation. A case of this kind has come 
under my observation, and a report may be of interest. 


CASE REPORT 


History and Examination—A married woman, born in 1882, had been treated for neo- 
plasms on two previous occasions. In 1915 a tumor of the abdominal wall was removed and in 
1927 she was operated upon for a carcinoma of the right mammary gland. 

In September, 1951, she sought medical advice because of blood and mucus in the 
stools. In the hospital, a carcinoma of the sigmoid colon was revealed. On Feb. 6, 
1953, she underwent surgery for removal of a portion of the sigmoid the size of an orange. 
The portion removed was 10 em. in length. The tumor, the size of a half-crown, pre- 
sented itself with its wall 1 cm. from the border of the removed tissue. The walls of the 
tumor were firm, and there was an ulceration in the central part. The tumor tissue was 
whitish and firm and gave the impression of being firmly attached to the adjacent fatty 
structures in one place. Only one nodule, the size of a grain of rice, was observed. His- 
tologically, the tumor presented itself as an adenocarcinoma of moderate to relatively 
high differentiation. In one place it had perforated the intestinal wall and invaded the 
adjacent fatty tissue, Here some lymph nodes without evidence of carcinoma were ob- 
served. The entire tumor had been removed. 

Two years after the operation (Dec. 16, 1954) the patient complained of pain and 
tenderness in the right mandible and in the vicinity of the temporomandibular joint, with 
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(Magnification, 250; reduced %.) 


Fig. 1.—Primary tumor in the sigmoid colon. 


(Magnification, 250; reduced %.) 


Fig. 2.—Metastatic tumor in the lower jaw. 


LORS ‘ 


Volume pA METASTATIC CARCINOMA OF MANDIBLE 1233 
Number 


increasing difficulty in opening the mouth. She had felt these symptoms for approximately 
one year. Furthermore, she had noticed a slowly growing enlargement in front of the 
temporomandibular joint. For a few weeks she had also had a sensation of numbness in 
the right mandible, as after the injection of an anesthetic. A firm mass could be palpated 
in the bone immediately in front of the temporomandibular joint; it was not tender. 

Roentgenographic examination, which included a tomogram, revealed an irregularity 
of the bone structure, suggesting destruction caused by a tumor. 


Treatment.—On March 8, 1955, surgery was performed for removal of the tumor in the 
right mandible. The bone was divided in the region of the mandibular angle 1 cm. below 
the tumor, which had perforated the bone in ihe mediai as weil as in the lateral side of 
the ramus. Exarticulation of the temporomandibular joint was performed. Complete 
removal of the tumor was extremely difficult because of numerous adhesions to the ad- 
jacent structures, particularily the large vessels. A transplant from the iliac crest was 
inserted and fixed to the remaining piece of the mandible by means of two steel ligatures. 
The fixation seemei to be firm, and the muscles were sutured to the lateral side of the 
transplant, The jaw was held in position by means of intermaxillary fixation. 


Pathology.—The tissue removed consisted of three irregularly formed pieces, two of 
which contained bone. One of them included the capitulum of the mandible with the ramus; 
the other contained the tumor. Histologically, the bone tissue was filled with adenocarcinom- 
atous tissue of low to moderate differentiation. 


Subsequent Course.—Eighteen months after the operation (Cctober, 1956) the patient 
was readmitted to the hospital. For six months prior to readmission she had been suffer- 
ing from pains in the right side of the face and in the right shoulder. She had also 
noticed a swelling of the right maxilla immediately -cbove the teeth. Examination re- 
vealed two firm nodules, each the size of a grain of rice, on the neck, above the supra- 
clavicular triangle. The nodules were not tender. The right side of the mandible presented 
numerous small nodules. A firm tumor, the size of a bean, was palpable on the right 
maxilla, Roentgeaograms revealed sclerotic metastases in the left iliac bone as well as in 
the lumbar part of the spine and the upper part of the thigh. The destructions of the 
mandible had increased in size. No tumors were observed in the lungs. 

A biopsy of two nodules, each approximately the size of a bean, in the neck was 
performed, A metastatic tumor of the same type as the mandibular tumor removed in 
1955 was found. 

X-ray irradiation to the jaw and the back was instituted. The patient was dis- 
charged a month later “feeling well.” 

One year later she was readmitted. Her condition was rapidly deteriorating, The 
metastatic tumors were found to have increased in size and number. No roentgenogram 
was taken. She sank rapidly and died on August 10, 1957. No autopsy was performed. 


COMMENT 


The foregoing case report clearly illustrates a very rare location of a met- 
astatie tumor of the mandible. The primary tumor was, in all probability, a 
sigmoid adenocarcinoma removed three years previously. Subsequent exam- 
inations clearly demonstrated that the mandibular tumor was not a primary 
tumor. The primary and metastatic tumors presented exactly the same his- 
tologie features, including the occurrence of mucus in the cells. 


SUMMARY 


A case of metastatic carcinoma of the mandible is recorded. The primary 
tumor, which was located in the sigmoid colon, had been removed three years 
before the occurrence of the metastatic tumor. 
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The earlier literature is outlined, with particular reference to the fre- 


quency of this kind of metastatic tumor. 
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HISTOLOGIC EVALUATION OF PULP REACTIONS 
TO OPERATIVE PROCEDURES 


Kaare Langeland, Oslo, Norway 


INTRODUCTION 


T IS a well-known fact that there is marked disagreement between observations 
of pulp conditions based upon a clinical evaluation and those based upon 
a histologic evaluation. Serious pulp involvements may occur and still give 
no clinical manifestations; thus, the lack of clinical symptoms does not consti- 
tute evidence of normal pulp conditions. Even in the histologic evaluation of 
pulp eonditions, however, much divergence of opinion exists. The reason seems 
to be that many of the eriteria used for evaluation of pulp pathosis are not 
valid. Very often structures usually observed in sections taken from clinically 
intact, untreated teeth are considered evidence of pathologic reactions when 
observed in similar sections taken from experimental teeth. It is necessary, 
therefore, to review the criteria and consider the experimental findings in re- 
lation to those observed in normal material. 


Observations in Normal Material—When sections of clinically intact pulps 
prepared according to a reliable histologic method’? are examined at low-power 
magnification, they generally appear as seen in Fig. 1, A. From left to right, 
the following structures are observed: the mineralized dentine, the predentine, 
and the uninterrupted pulpo-dentinal junction or membrane,’ bordered by a 
more or less irregular odontoblast layer. Then follows a cell-free zone (the 
layer of Weil) and central to this there is an area containing more cells than 
the central part of the pulp. 


From the Institute of Dental Research, Josefinegate 32, Oslo, Norway. 
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Vessels are observed in the central area of the pulp as well as in the layer 

f Weil (Fig. 1, A, and B). They may be filled with blood (Fig. 1, C) or with 
blood plasma only, or they may be empty. Under normal conditions the capil- 
laries of the odontoblast layer often remain unobserved. They exist, but they 
do not show up until filled with blood or blood plasma (Fig. 1, B), a phenome- 
non normally seen anywhere in the body where capillaries are temporarily out 


of function as also pointed out by Zander.** 


Fig. 1.—Section from clinically intact premolars. 
: A, Area of dentine and pulp. From left to right: dentine, predentine, pulpodentinal junc- 
tion, odontoblast layer, layer of Weil, cell-rich zone. Lateral part of pulp tissue more markedly 
eosinophilic stained than central part. The pictured region is that usually involved during 
filling procedures. 
_ B, Capillaries in odontoblast layer. Erythrocytes scattered on dentine preparatory arti- 
act. 

C, Small vessel containing erythrocytes in rouleaux. 


| 
=: 
= 


Volume A PULP REACTIONS TO OPERATIVE PROCEDURES 1237 

Occasionally the lateral part of the coronal pulp tissue appears to be stained 
more markedly eosinophilic than the central part of the pulp (Fig. 1, A). In 
other eases such a difference is not visible. 


Fig. 2.—Sections from clinically intact premolars showing different types of artifacts. 

A, Large, confluent cavities in the odontoblast layer. (The uninterrupted regular dentinal 
tubules indicate that cavity formations are artifacts.) 

B, Cavity formations between odontoblasts, in the layer of Weil, and around cells in the 
cell-rich zone. 

C, Vacuoles in the cytoplasm of the odontoblasts. 


Between the odontoblasts small empty spaces or cavity formations were ob- 
served (Figs. 1, B, 2, B and C, and 3, B and C). In other eases large cavity 
formations, deforming the entire odontoblast layer. were recorded (Fig. 2, A). 
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The odontoblasts in the coronal part of the pulp were of a different shape 
and staining reaction. In some eases only the cell nuclei were visible (Fig. 
3, C), while in other cases the eytoplasmie cell body was seen as well (Fig. 2, C 


Fig. 3.—Sections from clinically intact premolars. 
A, Vacuoles in cytoplasm of odontoblasts. Nucleoli in odontoblast nuclei. 


B, High magnification of odontoblasts. Nuclei with scattered chromatin and chromatine 
concentrated in nuclear membrane and nucleoli. Note cytoplasmatic cell body reaching into 
dentinal tubule. 


C, High magnification of odontoblasts, with only the cell nuclei visible. 


and 3, A and B). The cell nuclei also varied in appearance; in some eases they 
were stained evenly black (Fig. 2, C), and in other instances chromatin threads 
and nucleoli were clearly seen (Fig. 3). 
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Number 10 
In some instances inflammatory cells were observed centrally in the pulp, " 
even if no caries could be detected in the sections and even if no inflammatory <9 


cells were observed in the odontoblast layer. In other instances, where super- 
ficial fissure caries had been found clinically, the connection between clinical 
caries and pulp reactions could be observed with certainty. Thus, in the case 


=< 
= 
Fig. 4.—Section from premolar with superficial fissure caries. 

A, Inflammatory cells in odontoblast layer and in layer of Weil subjacent to caries attack. 
ie B, From the cell-rich area centrally to area described in A. There are a few neutrophilic ae 
eukocytes, more lymphocytes, and transition forms of inflammatory cells. a 


demonstrated as an example, inflammatory cells could be seen in the odonto- 
blast layer (Fig. 4, A), together with a stronger cellular concentration more 
centrally in the pulp (Fig. 4, B). Even if sixty serial sections are cut from 
each specimen, it is likely that this connection may pass undetected, especially 


1240 LANGELAND 1985 
since the possibility exists that extraction may have been performed at a stage 
where no inflammatory cells occurred in the odontoblast layer. One must 
therefore assume that an inflammatory reaction observed centrally in the pulp 
may be caused by the deterioration products of initial caries. 

A thorough discussion of pulp reactions and their indications will not be 
included in this study. Those especially interested are referred to a compre- 
hensive survey of the literature by Zander** and previous experimental work 
that I reported in 1957.17 Again it should be stressed that some findings in 
normal material must not be unconditionally interpreted as indications of pulp 
reactions when encountered in experimental material. These findings are 
(1) empty spaces, comprising so-called ‘‘reticular atrophy’’ and ‘‘vacuoles’’ in 
the odontoblast layer and in the central part of the pulp; (2) ‘‘vacuoles’’ in the 
odontoblasts, nucleoli in their nuclei, and variation in their shape; (3) extrav- 
asated erythrocytes which do not constitute any evidence of a hemorrhage 
(Fig. 1, B); (4) dilated capillaries in the central part of the pulp which should 
not be considered evidence of hyperemia (Fig. 1, C), dilated capillaries in the 
odontoblast layer which are not evidence of hyperproduction of capillaries, and 
aggregation of erythrocytes in rouleaux which is not evidence of stasis or other 
disturbances of the blood circulation (Fig. 1, C). 

On the other hand, one or more of the following cbservations must be made 
in the sections to justify the conelusion that a pathologic reaction has taken 
place: (1) odontoblast nuclei in the dentinal tubules inyvclved and located dis- 
tinetly outside the area where the forceps can produce this phenomenon during 
the extraction of the tooth; (2) inflammatory cells in the odontoblast layer ad- 
jacent to the area where cdontoblast nuclei are found in the dertinal tubules; 
(3) inflammatory cells, centrally in the pulp tissue, in an area subjacent to the 
experimental cavity; (4) dilated capillaries confined to the area mentioned 
under 2 and 3; (5) brown pigment as a criterion of deterioration of erythro- 
cytes; (6) cavity formations provided that inflammatory cells, and oecasion- 
ally also debris, are present inside the cavity or in the adjacent tissue. It must 
be remembered that debris may have been washed out by the fluids used during 
the histologic preparation of the specimen. 

The experimental material discussed in the following will be evaluated on 
the basis of criteria outlined in this introduction. The material consists of 
human teeth, mostly premolars from persons aged 9 to 14 years. In addition, 
there is also a small group of teeth taken from 40 to 60-year-old persons. The 
advantage of perfcrming experimental work on material of this kind is that 
the results are directly relevant to clinical conditions. If human teeth of suffi- 
cient number are not available, however, animal teeth may be used, even to 
advantage in some respects, as pointed out by Massler.*7 According to Massler, 
the conditions of testing can be more accurately controlled, the experiments can 
be duplicated until the variables are determined, and the effects of each filling 
material on the pulp can be assessed in a quantitative manner. This author 
and the Illinois group have made valuable contributions to the understanding 
of pulp conditions in their experiments in rats.'*-*° 
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The present study is based on experiments in more than 1,000 human teeth. 
Some of my experimental series on pulp reactions are related to cavity prepara- 
tion, direct filling resins, silicate cements, silicate cements with ceramic fibers 
(with or without liners), and amalgam. Some examples from these series will 
be deseribed and discussed. 


PULP REACTION TO CAVITY PREPARATION 


In all experimental work on pulp reactions to filling materials, it is im- 
portant to clarify what changes take place as a result of cavity preparation. 
This is necessary since cavity preparation is an inevitable procedure in every 
experiment of this kind. In order to avoid a mixed reaction, namely, to the 
cavity preparation and the filling material in question, some teeth were ex- 
tracted and examined histologically immediately or within a few minutes after 
the eavity preparation. In this way the reaction to cavity preparation per se 
could be reeorded.’” '*'* The eriteria which will be used in evaluating the 
changes observed in the present material are as follows: 


(a) Odontoblast nuclei in the eut dentinal tubules. 

(b) Erythroeytes in the eut dentinal tubules. 

(c) Marked dilation of capillaries in the area subjacent to the dentinal 

tubules involved, and not outside this area. 

(d) Cavity formations containing debris. 

(e) Even empty cavity formations, if they oceur at the pulpal ends of 

the cut dentinal tubules and nowhere else in the odontoblast layer. 

A few examples may illustrate the reaction obtained when cavity prepara- 
tion was carried out with a conventional Ritter engine at a speed of up to 6,000 
r.p.m., with a Dentalair up to 50,000 r.p.m.,*! and with Borden Airotors of 
different makes running at a speed of up to 300,000 r.p.m. 

In all eases, experimental cavities were prepared in the buceal, occlusal, or 
lingual surfaces. The buccal and lingual surfaces were intact, while in some 
cases superficial fissure caries was recorded occlusally. 

When cavities were prepared by means of a Ritter engine under a constant 
stream of temperate air, using a diamond stone through the enamel and steel 
burs in the dentine, the procedure resulted in migration of great numbers of 
odontoblasts into the eut dentinal tubules as demonstrated in Fig. 5, A. In the 
reduced odontoblast layer, capillaries filled with blood were found (Fig. 5, B). 
This indicated a hyperemia, as capillaries were not visible in the odontoblast 
layer elsewhere. The erythrocytes seattered over the predentine do not in- 
dicate a hemorrhage. They have floated in the Canada balsam during the mount- 
ing of the section. 

No such reaction was observed when a water spray was applied instead of 
air (Fig. 5, C). The empty spaces between the odontoblasts cannot be con- 
sidered as a pathologic reaction, since similar findings were observed elsewhere 
in the pulp. The result of these experiments are in direct contradiction to the 
view expressed by Marsland and Shovelton,™* namely, that water cooling and 
other cooling methods gave the same results. 
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Similarly, after cavity preparation, performed with a Dentalair engine 
running at 50,000 r.p.m., under a constant spray of water which kept the enamel 
and dentine moist during the operation, no alterations could be observed in the 


Fig. 5.—Cavity preparation. 

A and B, Ritter engine and temperate air. Cavity-pulp distance, 2.1 mm. Duration of 
experiment was four minutes, whereupon the tooth was extracted immediately. A, Odontoblast 
nuclei in dentinal tubules. Odontoblast layer reduced. B, High magnification of same area. 
Note dilated capillaries. Extravasated erythrocytes are scattered over the section. 

C, Section from another tooth. Ritter engine and water spray. Cavity—pulp distance, 
1.9 mm. Duration of experiment was four minutes. Normal pulp tissue. 


odontoblast layer (Fig. 6, 4). The eavity formations in the odontoblast layer 
and the vacuoles in the odontoblasts (Fig. 6, B) were also seen outside the ex- 


perimental area and, in addition, have been observed in the odontoblast layer 
of the intact teeth. Consequently, they constitute no indication of intracellular 
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and intercellular edema, as maintained by some authors.** Even if their pres- 
enee would indicate some degree of edema, this cannot be considered a valid 
criterion of a pulp reaction to the cavity preparation method in question, since 
similar cavity formations and vacuoles are observed in the entire odontoblast 


layer. 


-- 
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Fig. 6.—Cavity preparation. Dentalair, with its maximum of water spray. Duration of 
experiment was four minutes. Cavity-pulp distance, 1.1 mm. 

A, Normal conditions. 

B, High magnification. Note cavity formations among and vacuoles in odontoblasts; these 
also may be observed outside the area subjacent to the cut dentinal tubules. Similar observa- 
tions are frequently made in pulps of intact teeth (Fig. 2, C). 


In eases where the Borden Airotor was used with a maximal water spray, 
alterations were observed in the pulp. In the area subjacent to the cut dentinal 
tubules of an occlusal cavity, a large cavity formation bordered by erythrocytes 
was observed (Fig. 7, A). Erythrocytes had also migrated into the dentinal 
tubules (Fig. 7, B). This indicates that a hemorrhage has taken place. The 
large cavity formation in this area is considered to have been caused partly by 
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the reaction to the trauma and partly by shrinkage of the tissue during prepara- 
tion of the specimen. The migration of odontoblasts and erythrocytes into the 
dentinal tubules may lead to tearing of odontoblast processes and fibers in vivo; 
the fixation and dehydration subsequently applied will lead to shrinkage of the 
soft tissue. 


Fig. 7.—Cavity preparation. 

A and B, Kavo-Borden Airotor, with its maximum of water spray. Extraction immedi- 
ately after cavity preparation. A, Large cavity formation bordered by erythrocytes. B, High 
magnification of same area. Erythrocytes along predentine and in dentinal tubules, indicating 
a hemorrhage. 

C and D, Ritter-Borden Airotor, with its maximum of water spray. Extraction immedi- 
ately after cavity preparation. Cavity—pulp distance, 1.8 mm. OC, Odontoblast-nuclei in den- 
tinal tubules. Reduced odontoblast layer. Coagulation of ground substance. D, High magni- 
fication of same area. Note odontoblast nuclei in dentinal tubules. 


» 
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Migration of odontoblast nuclei into the dentinal tubules involved was 
typical of all cases in which the Borden Airoter had been used. In experiments 
in whieh an additional water spray was applied, this reaction was avoided. 


_ Fig. 8.—Cavity preparation with refrigeration anesthesia. Cavity—pulp distance, 2 mm. 
Engine running at 10,000 r.p.m. 
A and B, Serial sections through the same area. Odontoblast nuclei in dentinal tubules. 
Large cavity formations in A empty, indicating an artefact; in B partly filled with exudate, : 
indicating a reaction. 
igh magnification of the right area shown in B. Odontoblast nuclei in dentinal 


Cc, H 
tubules; exudate in cavity formation. 


Hence, it must be the task of the manufacturers to increase the spray of the : 
engine to such a degree that enamel and dentine may be kept sufficiently moist . 
in the area where the bur contacts tooth structures. 
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EXPERIMENTS WITH REFRIGERATION ANESTHESIA 


Some experiments were carried out with Non-dolor,* a principle also used 
in the Hibernator.*' In order to lessen pain during cavity preparation, a con- 
stant stream of air, reducing the temperature from +37° C. to +1° C., is directed 
to the operative field. On the basis of the results obtained in experiments on 
cavity preparation performed under a constant stream of temperate air (Fig. 5, A 
and B), it would be of interest to observe whether pathologie pulp reactions 
could be avoided by reducing the temperature of the air stream. In all cases 
in which the teeth were extracted immediately after the preparation, the most 
typical phenomenon observed was migration of many odontoblast nuclei which 
had entered the dentinal tubules of the reaction area. The occurrence of tears 
and large cavity formations was typical. In this case these conditions were also 
observed, although to a lesser degree, outside the area located centrally to the cut 
dentinal tubules (Fig. 8, A). In this connection, the importance of serial see- 
tioning cannot be overemphasized. If, for example, only Fig. 8, A had served 
as the basis for evaluation of pulp reactions to Non-dolor, no further evidence of 
reaction than the migration of odontoblasts would have been found. It is likely 
that the large cavity formation would have been regarded as an artifact. How- 
ever, other sections in the series (for instance, Fig. 8, B and C) would testify that 
an exudate has been present in the cavity formation in vivo. Hence, it is certain 
in this case that the cavity formation may be regarded as evidence of a patho- 
logic reaction as well. This stresses the importance of a ‘‘third dimension’’ 
evaluation." 

In eases in which zine oxide-eugenol had been inserted into the cavity after 
preparation and left there for some days, migration of odontoblasts and a severe 
hyperemia were recorded (Fig. 9, A). Masses of erythrocytes were seen to have 
extravasated and even migrated into the dentinal tubules, denoting a hemorrhage 
in vivo (Fig. 9, B). In the odontoblast layer of this area, neutrophilic leuko- 
cytes were observed as well (Fig. 9, C), denoting a deterioration of the migrated 
odontoblasts and erythrocytes.' This indicates that the reaction, which started 
at the time of the cavity preparation, may persist in the pulp tissue in spite of 
the fact that an inert material has been inserted into the cavity. 

This implies that even a cold stream of air does not sufficiently dissipate 
heat. Perhaps cooling is not at all of decisive importance. It is evident that 
the phenomenon cannot be considered exclusively as a question of variation in 
the temperature; hence, the word ‘‘cooling’’ seems inadequate. The desiccation 
of the dentine must be taken into consideration as well, since desiccation of the 
odontoblast processes will cause deterioration of the odontoblast involved. Thus, 
the lack of temperature rise as measured in the pulp chamber in vivo consti- 
tutes no evidence of a filling procedure being innocuous as maintained by Jarby.*® 
The marked pathologie reaction revealed in the biologic experiments'® and the 


*In this experimental series the whole material was submitted by Irene Sundwald-Hag- 
land and Ingeborg Lofstedt-Stalhane who had performed the clinical work at the Eastman 
Institute in Stockholm. <A report including the entire experimental series of fifty human teeth 


will be published. 
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temperature measurements showing only a slight temperature rise’ have clearly 


demonstrated that no conclusions as to the innocuousness of a preparation and 
filling procedure can be drawn from the temperature measurements. 


Fig. 9.—Cavity preparation with refrigeration anesthesia, Non-Dolor. Engine running 
at 10,000 r.p.m. Zine oxide-eugenol. Observation period, sixteen days. Cavity—pulp distance, 
1.6 mm. 

, A, Dilated capillaries, extravasated erythrocytes, and inflammatory cells in odontoblast 
ayer. 

B, Extravasated erythrocytes in odontoblast layer and in adjacent dentinal tubules, indi- 
cating a hemorrhage. 

. C, Neutrophilic leukocytes in odontoblast layer, indicting deterioration of the migrated 
ceils. 


A distinetion between the pulp reactions to steel burs and carbide burs 
such as deseribed by Marsland and Shovelton'® could not be made in my experi- 
mental material. 


1248 LANGELAND O. S., O. M. & O. P. 
October, 1959 


With regard to areas that some interpret as ‘‘rebound response’’ and 
‘‘varicosity,’’* similar findings were recorded in my material. However, as 


such areas were also often observed in sections taken from clinically intact un- 
treated teeth, they cannot unconditionally be used as criteria of pulp reactions 
when observed in sections taken from experimental teeth. They may be con- 
sidered a sign of fluid accumulation due to the treatment, but they may also 
be a sign of an artefact due to shrinkage.'* In any case, these structures were 
not specifically related to any kind of cavity preparation. 


(This article will be concluded in the next issue. References for the entire 
article will appear at that time.) 


THE HEALING POWERS OF THE DENTAL PULP 


Frank R. Shroff, D.D.S.,* Dunedin, New Zealand 


MM has been written over the years on the effects of various preparations 
in the production of calcified bridges over the surfaces of exposed pulps. 
This literature is extensive (see Hess and Nyborg® for bibliography), and in 
reviewing it one cannot help but be somewhat discouraged upon observing that 
we have progressed very little since calcium hydroxide preparations were first 
advocated by Hermann® in 1936. 

An extraordinary variety of materials has been suggested at different times 
for encouraging healing of exposed pulp wounds, but when one studies this ex- 
tensive list of drugs and other materials one cannot help being unfavorably im- 
pressed by the fact that not one of these ean be rightly placed into the category of 
materials which Hess‘ calls a biologie wound dressing. 

In a previous paper’ it was pointed out that the ideal of true pulp healing 
was not beyond attainment and that we seem to be on the right road as long as 
we do not become blinded by false assumptions. It is generally accepted that 
the mechanisms of tissue repair are essentially the same as those by which the 
tissue formed originally in the embryo. It is also true of all wounds that the 
process of healing involves three phases: (1) inflammation, during which 
irritants are a factor, (2) repair of the exposed surface, and (3) regeneration 
of lost tissue. There is no reason why this sequence of events should not also 
oceur with wounds of the dental pulp, but certainly it will not be encouraged 
by the use of materials which bring about necrosis. 

It is true, also, that the best method available today involves the use of 
caleium hydroxide preparations which are essentially necrotizing in their action. 
These materials produce a dystrophic calcification which substitutes for the 
normal repair of the exposed surface but which certainly cannot be regarded as 
the ideal. 

It is the purpose of this article to show that the pulp normally possesses 
the power of healing its exposed surface by the production of a calcified 
collagenous barrier beneath which regeneration of normal dentine may occur 
and that these events may occur in quite unfavorable cireumstances and in the 
absence of any form of treatment. A study of these cases shows that this is the 
normal mechanism of pulp healing. As with any other tissue, however, it does 


*Associate Professor of Oral Pathology and Anatomy and Head of Department of Basic 
Dental Sciences, University of Otago, Dunedin, New Zealand. Present address: Visiting Pro- 
fessor, College of Dentistry, University of Illinois, 808 South Wood St., Chicago, Illinois. 
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not proceed to completion unless it is assisted by the removal of irritants and the 
encouragement of normal growth processes, and it certainly is not assisted by 
the use of damaging drugs. Over a number of years, I have observed these 
healing responses in many different types of pulp exposure, and the following 
eases are a few selected to show the typical healing reaction which may occur as 
a natural response without any form of treatment having been used. 


A. 


; Fig. 1.—Attempted healing reaction beneath carious exposure. A, Low-power magnifica- 
tion. B, Area marked in A showing three successive calcified bridges, odontoblastic prolifera- 
tion at the margins of the third bridge (OB! and OB?) and osteoblastic reaction at OB.’ (Mag- 
nifications: A, X10; B, X98; reduced %.) 

(Fig. 1, C to G on pages 1251 and 1252.) 


OBSERVATIONS 


Fig. 1 shows a carious cavity in the dentine which has extended to the pulp 
dentine border. Initially, atubular secondary dentine has been formed across 
the damaged pulp surface in response to the advancing carious lesion. This 
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may be regarded as a calcified bridge, but it is well known that such secondary 
dentine layers do not form a complete barrier to advancing caries and that 
subsequently the pulp is again exposed. In tiis instance, the sequence of events 
has occurred on two further successive occasions, each time with the production 
of a ealcified bridge across the surface. None of these bridges has been com- 
pleted; one would expect this under the adverse conditions obtaining. A third 


Fig. 1, G.—Higher magnification of area OB’ in A. (Magnification, x1,000; reduced 6/11.) 


bridge is just in the process of forming. Even under these unfavorable condi- 
tions, however, odontoblasts may be seen spreading across beneath this third 
bridge on both sides of the lesion (OB' and OB*) while in other regions 
osteoblast-like cells (OB*) have differentiated, a form of metaplasia which is 
not uncommon in the healing of specialized tissues but, again, not something 
which is to be encouraged. 

Fig. 2 shows a response which has occurred when a grossly exposed pulp 
has become hyperplastic. In this instance the hyperplastic tissue has become 
epithelized and the inflammatory changes have subsided considerably. Again, 
a calcified bridge has been formed almost completely across one root canal and 
is commencing to form across the other. Just how close this bridge is to com- 
pletion can be seen when serial sections are examined. In many of these the 
bridge appears complete (Fig. 2, C), and only in a few sections does the open- 
ing still persist. The fact that this is a vital reaction on the part of the pulp 
tissue is shown in Fig. 2, D, where the variation in odontoblastic response is 
shown, the variation depending upon varying degrees of intensity of the 
irritant agent. Where the irritant is weaker, they are able to preserve their 
processes and thus tubular dentine is formed, although in an irregular fashion 
and at an inereased rate; where the irritant is stronger, an atubular dentine 
barrier which is analogous to and continuous with the calcified bridge is formed. 


3 
: = 
| 


Volume a HEALING POWERS OF DENTAL PULP 
Number 


C. D. 


Fig. 2.—Attempted healing reaction across the exposure region of a hyperplastic pulpitis. 


A, Epithelized pulp polypus, B, Higher magnification of area marked in A showing formation 
of a calcified bridge almost completely across one root canal. A similar appearance can be 
observed across the other canal in other sections of the same series, neither bridge being 
complete. OC, Another section from the same series showing the same canal in which the bridge 
appears complete. Only a few sections showed the opening persisting. D, Higher magnifica- 
tion of area marked in C showing the variation in the type of tissue produced in response to 
different degrees of stimulation. Below, tubular dentine continues to form at an increased rate 
while, above and closer to the irritant, atubular dentine forms and this is continuous with the 
calcified bridge as seen in O. At the same time the odontoblasts change their morphology. 
(Magnifications: A, X10; B, X120; C, x120; D, X300; each reduced 6/11.) 
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Fig. 3 also shows a hyperplastic pulp, but in this instance there is no 
epithelial covering and the hyperplastic tissue is grossly inflamed. Even in 
these extremely unfavorable circumstances, small segments of calcified tissue 
may be seen forming across the exposure region through which a large vessel 
passes to the hyperemic hyperplastic polypus (Fig. 3, B). 

Across two-thirds of the roof of the pulp chamber a thin remnant of dentine 
extends (Fig. 3, @), and although this dentine is partly carious, it has been 
covered, both above and below by the same type of calcified sear tissue (Fig. 3, 
D). The faet that the area adjacent to the polypus has developed the same 
type of ealeified covering as that next to the pulp tends to support the view that 
the formation of such tissue is a function of the fibroblastic elements of the 
pulp tissue and that such a function is not necessarily the sole prerogative 
of the more specialized odontoblast cells. 


DISCUSSION 


In all these instances the first two stages of the healing process oceur (in- 
flammation followed by repair of the damaged surface), repair in this instance 
taking the form of a ealeified sear tissue. This is undoubtedly due to the fact 
that the pulp is normally a ealcifiable tissue, its peripheral regions constantly 
undergoing a change to calcified dentine. 

Regeneration does not occur easily in the higher animals in any organ, and 
in such specialized tissues repair is confined to the production of sear tissue. 


One would not normally expect to find regeneration under the unfavorable 
conditions pertaining in these cases, but the fact that there is even a vestige of 
such a response shows that, with the right form of assistance, there is little 
doubt that new dentine could be encouraged to form, although full regeneration 
of lost tissue can never be expected to occur. 

There is no reason why the pulp, once healed by sear tissue, shouid not 
again develop its capacity for the continued formation of dentine, a modified 
form of regeneration. Such a process again takes place in three phases’: (1) 
formation of a mass of undifferentiated cells by loss of differentiation in the 
tissues near the site of injury and by migration of other cells to the site, (2) 
redifferentiation of these into their more specialized forms, and (3) reorganiza- 
tion of the tissues by differential growth. That these processes can occur in the 
pulp has been demonstrated many times before and again in this article; 
odontoblasts differentiate, and tubular dentine forms beneath calcified sear 
tissue. The important principle, however, is not the fact that this process ean 
occur but the understanding of the manner in which it takes place. If we under- 
stand this, then we may be able to develop ways of encouraging and facilitating 
such regenerative power. 

Moreover, if we accept the fact that repair takes place in the same way 
as tissues were first formed, then we cannot expect to understand pulp healing 
until we understand the way in which dentine forms normally. Attention was 
drawn to this fact in a previous article’ and, although there are gaps in our 
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knowledge, there are certain basie facets which are known and which could pos- 
sibly be applied in the study of pulp healing. A supply of the necessary min- 
erals must be present, of course, and it is rare for these to be lacking. Any 
form of therapy designed only to increase this supply is not likely to be greatly 
effective unless accompanied by some other form of treatment. It is believed 
that a specific caleifiable form of collagen must be available, as suggested by 
Irving.’ Whether this collagen normally exists in caleifiable form in the pulp is 
not known for certain. Structurally, pulp collagen differs from other collagen, 
but whether it possesses the necessary terminal groups from the time of its 
formation or whether these are subsequently produced as a result of some 
cellular activity of the odontoblasts is not known. Specifie mucopolysaecharides 
and enzymes must also be present for the initiation of ecalcification.* * 

By virtue of their position, it would seem highly probable that the es- 
sential preliminaries for the formation of dentine are normally carried out by 
the activity of the odontoblastie cells and that variations in rate of formation 
and the structure of the tissues are mediated by their functional and other 
stimulation. If these stimuli are extreme, then atubular dentine results and 
this is really calcified sear tissue or a ealeified bridge. It is highly probable 
that if we could remove irritating factors and apply a really biologie wound 
dressing, then the process of pulp healing would simply continue along its 


normal lines. 

The clinical problems associated with healing of pulp wounds are three- 
fold: (1) removal of existing irritants, mainly bacterial; (2) the provision of 
a seal which will protect the healing wound from the oral environment; and 
(3) the incorporation, either in or beneath such a seal, of a really biologie 
wound dressing which will encourage the normal and natural growth and heal- 
ing processes. Calcium hydroxide does only two of these three things but falls 
far short of the ideal in the third, for rather than act as a biologie dressing 
it destroys more tissue. Let us not be deluded by the partial clinical success 
achieved with caleium hydroxide but let us proceed further on rational lines 
in the encouragement of true pulp healing. 
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RESEARCH 


PRELIMINARY INVESTIGATION ON THE RELATIONSHIP BETWEEN 
THE CENTRAL NERVOUS SYSTEM AND THE ORAL CAVITY 


Giuliano Quintarelli, M.D., D.M.D.,* and Howard H. Chauncey, Ph.D., 


Boston, Mass. 


than a century ago Magendie’® and Samuel'’* presented information 
showing that stimulation of the gasserian ganglion produced ocular 
disturbances, conjunctivitis, and keratitis. Their studies provided early 
investigators with data for the formation of the theory of trophie function 
by the nervous system. Using dogs and rabbits, Schiff! "© found that hemi- 


section of the brain stem (at the level of the cerebral peduncles and optic 
layer) and artificial lesions of the pons produced blood stasis and softening 
of the gastric mucosa. Epstein® encountered similar changes in the gastric 
mucosa after section of the sciatic nerve and injection of chromie acid into 
the superior colliculi. Burdenko and Mogelnitski? observed hemorrhagic 
erosion of the gastric and duodenal mucosa in dogs with lesions of the hy- 
pothalamie region. Deseribing his ¢linical experiences, in which antimortem 
gastrointestinal changes occurred following intracranial operation, Cushing* 
emphasized the frequent association between alimentary tract disturbances 
and tumors of the hypothalamic area. Similarly, Watts and Fulton," as well 
as Hoff and Sheenan,’ noted the occurrence of gastric and duodenal erosions 
following lesion production in the anterior portion of the hypothalamus of 
monkeys. 

Upon performing various intracranial operations, certain workers’ 
casually noticed that the first deviation of the digestive tract from normal 
consisted of excessive salivation and edema of the oral mucosa. Examination 
of the oral cavity revealed progressive penetrating ulcers which usually 
involved the entire mouth. In an effort to demonstrate a relationship between 
the hypothalamus and the alimentary tract, Skoblo,’? Pigalew,"' and Sper- 
anskij’* irritated the tuber cinereum and not only produced erosion of the 
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gastric and duodenal mucosa but also induced ulcers of the tongue and cheeks, 
gingival hemorrhage, and purulent periodontitis. Similar oral changes were 
noted by Entin* and by Schachter and Schachter™ following hypothalamic 
irritation in dogs. These authors identified the oral changes as trophie ulcer- 
ous stomatitis, hemorrhagic gingivitis, and purulent periodontitis accompanied 
The hypothalamic area is now known to be the highest 
The regulatory centers for electrolyte, 
There is no doubt, 


by loss of teeth. 
center of vegetative nerve function. 
carbohydrate, fat, and protein metabolism are found here. 
therefore, that this region of the brain is connected with many functions of 
the organism which can be ealled trophic. Thus, it is readily understood 
that damage to various portions of this vital area can induce responses in 


other parts of the body. 

For many years attention has been directed toward discerning the agents 
responsible for different oral affections. Various local and systemic factors 
have been indicated. However, the role of the nervous system as one of the 
possible etiopathogenetic causes has been almost completely overlooked. The 
genesis of certain oral changes, which are of controversial origin and are still 
ill defined, stimulated our interest in carrying out the present study on the 
interrelationship between the nervous system and diseases of the oral cavity. 


PROCEDURE 


Twenty-three dogs, ranging in weight from 5 to 15 kilograms, were 


treated as shown in Table I. 


TABLE I 


OPERATIVE PROCEDURE 


GROUP NUMBER OF ANIMALS 
I 7 Traumatic stimulation 
II 10 Prolonged mild stimulation 


Sham operation 


III 6 


Operative Technique.—Intravenous pentobarbital (30 mg. per kilogram) 
was the anesthetic employed. The animals were subjected to immersion 
hypothermia (28 to 29° C.), which prevented excessive bleeding during the 
surgical procedure. Anal temperature was recorded throughout the operative 
period. 

An incision was made from the base of the nose to the first cervical 
vertebra. On one side of the head the skin and platysma were separated 
up to the level of the zygomatie bone. The auriculo-temporal artery was 
ligated. The temporal muscle was separated from its upper attachment to 
the parietal bone by a longitudinal cut along the line of its insertion and 
folded outward. An electric drill was used to make the initial opening in 
the skull; this opening was later enlarged with a rongeur forceps. The dura 
mater was separated from the inner surface of the skull with a blunt instru- 
ment, and cerebrospinal fluid was removed through the foramen magnum. 
Removal produced shrinkage of the cerebral hemispheres so that they did 
not protrude when the skull opening was enlarged. Furthermore, extraction 
of the fluid aided in maintaining a dry, clear operating field. The dura mater 
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was then detached from the underlying bone, in all directions, care being 
taken not to injure the venous sinuses. Cranial bones were removed from 
the lateral margin of the eye socket to the crista occipitalis. The mouth of 
the animal was opened; this caused the coronoid process to move downward, 
and the remaining temporal bone could be removed along the line of the 
zygomatic bridge. With a spatula, the temporal pole and the gyrus pyriformis 
were detached and lifted. The dura mater was cut into a large flap and 
folded upward. It was then possible to lift the temporal lobe. Slight pressure 
with any smooth instrument was usually sufficient to permit visualization 
of the oculomotor nerve and the internal carotid artery, which concealed the 
stalk of the pituitary gland and the tuber cinereum. Stimulation of the 
hypothalamus was applied in the first group of animals with the blunt end 
of a No. 7 milliner’s needle. A needle holder was used so that the traumatic 
lesion could be induced in the desired area. In Group II the stimulating 
agent was a small glass bead, 5 to 6 mm. in diameter. When located into 
the sella tureica, this produced a mild continuous stimulation on the tuber 
cinereum, hypophysis, infundibulum, and mammillary bodies. The dogs sub- 
jected to sham operations (Group III) were operated on in a similar manner, 
with the exception that no irritant was introduced. The dura mater, muscles, 
and skin were then sutured. For five days following the surgery 150,000 
units of penicillin and 0.5 mg. of streptomycin were injected daily. During 
the first postoperative week the diet consisted of powdered milk and soft 
food. Within a few hours after the operation, two experimental animals 
(one in Group I; and one in Group II) and one control animal died as a 
result of accidental damage to the internal carotid artery. The remaining 
animals were sacrificed at various times ranging from the first postoperative 
day to the sixteenth postoperative week. Time of sacrifice was dependent 
upon the severity of the manifest clinieal condition. The dogs were main- 
tained until an obvious terminal stage had been reached or the clinical symp- 
toms appeared static. 


Biochemistry.—In order to determine whether the surgically induced 
lesions had any effect on the electrolyte concentration of body fluids, the 
sodium, potassium, and chloride levels of serum and spinal fluid were meas- 
ured. Ten milliliters of venous blood was removed, clotted, and centrifugated. 
The supernatant serum was then removed for analysis. In addition, 4 to 6 ml. 
of spinal fluid was collected; one sample was obtained just prior to the opera- 
tive procedure, and a second sample was collected immediately before the 
animals were sacrificed. Six animals (Group II) were employed in this pre- 
liminary evaluation of the effect of hypothalamic stimulation on the elee- 
trolytes of serum and spinal fluid. Sodium and potassium values were 
determined by flame photometry. Chloride was measured according to 
Benotti’s' modification of the Van Slyke principle. 


POSTOPERATIVE OBSERVATIONS 


The animals in Group I showed their first clinical changes within twenty- 
four to forty-eight hours. These changes were characterized by shivering, 
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vomiting, convulsions, and melena. Three animals died within the first two 
days. The remaining three dogs exhibited a progressive recovery up to the 
fifth or sixth day, after which the original symptoms returned and there was 
a marked decrease in vitality which progressed until all the animals had 
succumbed by the eleventh day. Changes in the oral cavity appeared only 
in those animals that received the glass beads (Group II). Younger animals 
were more susceptible to trophie disturbances and showed changes in three 
to twenty days. Older animals reacted to the stimulus at later periods, and 
the response was attenuated. In these older groups the lesions did not oceur 
until after four to eight weeks had elapsed. 


Fig. 1. 


Fig. 2. Fig. 3. 
Fig. 1.—Chronic marginal gingivitis and gingival hyperplasia with areas of acute exacer- 
bation. 
Fig. 2.—Chronic marginal gingivitis and hyperplasia somewhat observed by intense mel- 
anin pigmentation. Note the hematogenous staining on the surfaces of the teeth. 
Fig. 3.—Superficial erosion and intense hemorrhagic area on the left tip of the tongue. 


The initial deviation from normal was a dripping of saliva. Examination 
of the mouth revealed bleeding of the gingivae, especially around the molar 
area. The gingivae appeared swollen and edematous (Fig. 1). Bleeding was 
sometimes extended to the cheeks and the upper lips, while the teeth were 
covered with a sticky, adherent reddish film that was finally replaced by a 


: 
| 


CENTRAL NERVOUS SYSTEM AND ORAL CAVITY 1261 


Volume 12 
Number 10 


thick ealeulus (Fig. 2). Hemorrhagie areas appeared on the dorsal and 
ventral surfaces of the tongue (Figs. 3 and 4), lips, cheeks, and gingivae. 
These often turned into deep, penetrating ulcers (Fig. 5). At the point of 
maximum reactivity the mouth was wet with bloody saliva. Pocket formation 
appeared in the sueceeding days (Figs. 6 and 7). Although the bleeding 
points and uleers abruptly healed in some animals, the periodontal changes 
continued, gradually subsiding and reappearing until death. 


Fig. 4. 


Fig. 5. 


Fig. 4.—Lesion, similar to that shown in Fig. 3, on the right tip of the tongue. 
Fig. 5.—Large penetrating ulcer on the mucosa of the left cheek. 


Three animals of Group II showed neurotrophic keratitis during the see- 
ond postoperative day. The first change was a grayish white spot which in- 
volved only a small portion of the cornea. In a few days this white macula 
had spread out so that the entire cornea was involved, while at the same time 
the other eye became affected (Fig. 8). These changes had completely disap- 
peared in about ten days. Animals in Group III did not manifest any changes. 
Five deaths (Group II) occurred during the fourth to the sixth weeks. 
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Fig. 7. 


Fig. 6.—Acute necrotizing gingivitis superimposed on a chronic marginal gingivitis with 
pocket formation. Note the intensely reddened gingival margin and the areas of necrosis. 
Fig. 7.—Control animal. Normal gingiva. 


Fig. 8.—Bilateral keratitis. Note the opaque corneal surface. 
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These dogs were all young (4 to 12 months old). The terminal clinical con- 
dition was almost identical with that seen in the animals of Group I. How- 
ever, excessive salivation appeared approximately four to five days before 


Fig. 9. 


Fig. 10. 
Fig. 9.—Extensive area of gastric hemorrhage. 
Fig. 10.—Normal color of gastric mucosa in control animal. 
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death. The remaining four animals were older (3 to 7 years) and appeared 
more resistant to the stimulus. These dogs survived from eight to sixteen 
weeks after the surgical intervention. 


POSTMORTEM FINDINGS 


Macroscopic Findings in Gastrointestinal Tract.—At autopsy, the gastrie 
mucosa appeared intensely reddened except for the fundus and the pars 


Fig. 12. Fig. 13. 
Fig. 11.—Two duodenal ulcers undergoing resolution. 
Fig. 12.—Deep hemorrhagic ulcer of duodenum. 
Fig. 13.—Focal punctiform hemorrhage of the anal mucosa. 


Fig. 11. 
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Fig. 14. 


Fig. 15. 
Fig. 14.—Lower surface of the tongue of animal shown in Fig. 3. Note intense chronic | 
inflammatory infiltration with signs of edema and vacuolar degeneration. 
Fig. 15.—Higher-power view of the previous section, 
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pylorica, which were blanched. Areas of hemorrhage were observed (Figs. 
9 and 10). The small bowel tended to be irregularly hyperemic and was 


coated with stratified mucus. Animals that lived for twenty-eight days or 


Fig. 17. 
Fig. 16.—Photomicrograph of mucosa of the cheek of animal shown in Fig. 5. Severe 
necrosis is accompanied by edema and lymphocytic infiltration. 
Fig. 17.—Control animal. Normal periodontal membrane. 


longer (Group II) showed crateriform erosions and ulcers in the duodenum 
In the jejunum and ileum these changes were not evident. 
However, pin-point hemorrhages were often recorded in the anal cavity at 


(Figs. 11 and 12). 


Fig. 16. 
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: Fig. 18.—Gingival papilla from an infrabony periodontal pocket showing mucosal epithe- 
lium on the right and sulcus epithelium on the left. Note the ulceration and inflammatory 
infiltration in relation to the periodontal pocket. The epithelial attachment seems to be apical 
to the level of the alveolar bone. 
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the level of the rectal columns of Morgagni (Fig. 13). Although the gastric 
mucosa was not ulcerated, a striking hyperemia and coffee-ground colored 
liquid was present. 


Microscopic Observations.—Tissues were removed and treated by routine 
histologic techniques. Hematoxylin and eosin and Masson trichrome stains 
were employed to visualize cytologic details. 


Fig. 20. 


Fig. 19.—High-power photomicrograph of periodontal membrane. Note the dense phlogis- 
tic reaction and the active osteoclastic resorption of the alveolar bone. 

Fig. 20.—High-power study of periodontium. Note the area of cemental and dentinal 
resorption to the intense inflammatory infiltration. 


Oral cavity: Immediately beneath the epithelial layer of ulcerated areas, 
connective tissue fibers were disrupted by edema and infiltrated by lympho- 
eytes and histiocytes (Fig. 14). The over-all picture showed connective tissue 
fibers severely damaged by vacuolar degeneration, while blood and lymph 
vessels were greatly engorged and dilated. Endothelial cells of the arterioles 
were tumid and swollen. Layers of initial hyalinosis were also seen. Striated 
muscles had lost their normal structure and were affected by the degenerative 
process. Areas of necrosis were found seattered throughout the sections (Figs. 
15 to 20). 

Gastrointestinal tract: In the stomach the histologic picture was one of 
capillary engorgement, particularly on the mucosal surface and in the 


Fig. 19. 
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muscularis mucosae. No inflammatory infiltration was seen. Degenerative 
changes were found in the duodenal mucosa, with necrosis and crater forma- 
tion surrounded by edema (Fig. 21). There was marked lymphocyte and 
plasma-eell infiltration, with disruption and invasion of the submucosa (Fig. 
22). Vascular stasis was evident in the muscularis mucosae. 


Fig. 21. 


Fig. 22. 
Fig. 21.—Crater formation in the duodenal mucosa. 


. 22.—Photomicrograph of duodenum showing the ulceration of the mucosa and the 
inflammatory cells penetrating into the mucosa and muscularis mucosae. 


BIOCHEMICAL OBSERVATIONS 


Table II contains the mean electrolyte values. A marked rise in both the 
serum and spinal fluid levels of sodium, potassium, and chloride oceurred 
after the surgical intervention. 
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DISCUSSION 


Two general response patterns, dependent on the stimulatory procedure, 
were recorded. The first group of animals exhibited a fulminating type of 
reaction and died after a short time. No oral or gastrointestinal lesions 
developed, the major defect observed being hyperemia and hemorrhage of 
the stomach accompanied by desquamation of the intestinal mucosa. Death 


occurred by the eleventh postoperative day. 


ELECTROLYTE LEVELS OF SERUM AND SPINAL FLUID BEFORE AND AFTER SURGICAL 
INTERVENTION * 


TABLE II. 


| ‘SERUM SPINAL FLUID 

| BEFORE AFTER | BEFORE | AFTER 
Potassium 131.9 141.6 127.1 143.3 
Sodium 3.6 4.6 4.5 6.5 
Chloride 115.2 138.7 96.2 110:7 


*All values in milliequivalents per liter. 


Animals in Group II did not show changes until the fourth postoperative 
day. The primary manifestations were swelling and hemorrhage of the oral 
mucosa. This condition progressed until aphthous-like lesions were evident 
on the mucosa of the lips, cheek, and tongue. Seven of the nine animals in 
this group exhibited these lesions. Regression and repair occurred in three 
eases after the erosion reached a superficial stage, while in four dogs the 
process continued until the ulcers became deep and penetrating. Even in 
the animals having deep lesions there were periods of remission and 
temporary repair which were followed by a renewal of the ulcerative proe- 
ess. In six dogs (five young and one old) the whole gingival area became 
edematous and inflamed, a condition which eventually developed into marginal 
periodontitis. During this developmental period the animals ate well and 
exhibited a normal behavioral attitude. 

The manifestations which arose in the animals surviving for four weeks 
and longer were quite consistent. Hemorrhages were, in most cases, localized 
in the same area of the gastrointestinal tract. Duodenal changes appeared 
as a focal type of lesion in the form of erosions, pin-point hemorrhages, and 
deep hemorrhagic ulcers. Punctiform hemorrhages were seen in the Bauhain 


valve and the anal mucosa. 

Animals that developed focal lesions in the gastrointestinal tract showed 
in addition gross gastrointestinal abnormalities which were not found in the 
first group of dogs. The plicae appeared either flaked or edematous. Fur- 
thermore, the normal pink hue of the mucosa was replaced by a grayish color 
which suggested vascular disturbances. This gross evidence indicated that 
the animals that developed lesions had been subjected to disturbances in the 
visceral innervation which mediates secretion, vascularization, and tonus. 


After sacrifice the brain of each animal was examined to determine the 
site of injury. Two of the animals stimulated with a blunt probe showed 
lesions that passed transversely through the anterior portion of the hy- 
pothalamus at the level of the optic chiasma. In two other animals the 
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prechiasmatie region and the stalk of the hypothysis were damaged, while the 
remaining two dogs had lesions in the substantia perforata posterior with blood 
clots in the third ventricle. 

Animals stimulated with glass beads demonstrated injury mainly at the 
level of the tuber cinereum, infundibulum, mammillary bodies and substantia 
perforata posterior. In two cases the beads were located in the vicinity of 
the lobus temporalis. Sectioning of the brain indicated that the beads in situ 
were at least 2 em. from the gasserian ganglion and could not have exerted 
pressure on it. Thus, the fifth nerve could not have been directly injured. 

The ulcerative lesions which developed were similar to certain oral ulcers 
observed clinically. Although the severity of the response varied among the 
animals, the basic pathologic changes observed were common to all. This 
suggests that the effective stimulation points are so situated as to activate 
fiber tracts and nuclear masses which are concerned with a variety of fune- 
tions. The profound vasoconstriction and the consecutive vasodilatation 
which lead to tissue anoxemia and increased capillary permeability are proba- 
bly due to irritation of an overactive sympathetic center located in the hypo- 
thalamus (tuber-mammillary bodies).'’* Many difficult technical problems 
are encountered in this type of experiment, and considerably more animal 
work is required before the exact relationship between the brain stem and 
the viscera can be established. The present investigation, however, adequately 
demonstrates that irritation of certain areas of the brain stem directly affect 
the gastrointestinal tract and oral cavity. 


SUMMARY 


The purpose of the present investigation was to determine the effect on 
the oral eavity of chronic visceral stimulation of the brain stem. Experiments 
were performed on seventeen dogs in which the stimulus was applied to two 
different procedures. Seven animals received traumatic irritation by means 
of a blunt probe. Ten animals were stimulated with glass beads located in 
the sella tureica which produced a mild continuous stimulation on the tuber 
cinereum, infundibulum, and mammillary bodies. Six animals served as con- 
trols and were operated upon in the same manner as the experimental animals 
but received no cerebral stimulation. All animals in the first group died by 
the eleventh postoperative day, showing severe hemorrhage of the gastrie and 
intestinal mucosa and superficial erosion of the intestinal tract. No oral 
lesions were encountered. Six animals of the second group showed changes 
in the oral cavity. These changes were bleeding, ulecerous stomatitis, and 
periodontal disturbances. This latter group also exhibited gastric bleeding, 
foeal lesions, and ulcers in the duodenum and jejunum. Control animals kept 
in the same environment showed no changes in either the oral cavity or the 
intestinal tract. 


The authors gratefully acknowledge the assistance of Dr. Benjamin Covino, Assistant 
Professor, Department of Pharmacology, Tufts University School of Medicine. 
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PUBLIC HEALTH 


THE ROLE OF ORAL DIAGNOSIS IN PERIODIC HEALTH 
APPRAISAL EXAMINATIONS 


H. D. Millard, D.D.S., M.S.,* and C. J. Tupper, A.B., M.D.,** Ann Arbor, Mich. 


N THE United States the dental profession and the pediatricians have long 

been leaders in elinical application of the concepts of early diagnosis and 
prevention of disease through the use of the periodic examination. In recent 
years medicine has shown increasing interest in similar clinical applications. 
Today the phrases ‘‘periodic health appraisal examination,’’ ‘‘check-up ex- 
amination,’’ and similar terms are heard with ever-increasing frequency. The 
largest single expression of such interest has been through the health ap- 
praisal type of examination. Industry has been a pioneering influence in 
this field.'-* 

At the University of Michigan a program to provide a very extensive 
periodic health appraisal for the faculty was instituted in July, 1956. This 
periodie health appraisal consists of a complete history and physical examina- 
tion, complete laboratory studies, and roentgenographie studies (including 
films of the chest, complete gastrointestinal tract, and complete mouth). Other 
studies as indicated also are performed. The entire program is entirely di- 
agnostic in its intent. Complete reports are sent to the patient’s personal 
physician and dentist. Patients without a personal physician or dentist are 
encouraged to select them. From the outset, it was agreed that this examina- 
tion should inelude a very careful dental appraisal. In so far as ean be 
determined, the University of Michigan program is the only such program 
which ineludes a thorough examination of the oral cavity. This report 
represents the detailed results of the dental examination. 

In the first year of the program a total of 294 professors were examined. 
They ranged in age from 43 to 87 years. All were professional persons, most 
of them were men, and most were between 50 and 60 years of age. Attention 
was directed in the general examination toward conditions of disease or de- 
feets in general health not previously recognized or known to exist. Four 


*Assistant Professor of Dentistry (Oral Diagnosis), University of Michigan School of 
Dentistry ; Dental Consultant, University of Michigan Periodic Health Appraisal Program. 

** Assistant Professor of Internal Medicine, University of Michigan Medical School; Direc- 
tor, University of Michigan Periodic Health Appraisal Program. 
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hundred sixty-five such defects were found, and 245 of them were of such 
importance as to warrant immediate attention. The detailed findings of the 
general examination have been presented elsewhere.* In brief, however, 
thirty-seven persons were found to have diabetes mellitus unknown to them, 
and twenty-one were found to be suffering from high blood pressure. Nine 
malignant neoplasms were found in eight persons, one case of active tubercu- 
losis was discovered, and two persons were found to have had myoeardial 
infarctions which previously were unrecognized. 


TABLE I 


Positive history of rheumatic fever 14 
Questionable history of rheumatie fever 
Sensitivity to drugs used in dental practice 36 
Sensitivity to penicillin 14 
Sensitivity to sulfonamides 10 
Sensitivity to procaine 3 
Sensitivity to aspirin 
Sensitivity to Seconal 1 
Sensitivity to codeine 2 
Sensitivity to iodine 1 
Sensitivity to more than one drug 5 
-ast history of significant systemic disease 
(other than preceding conditions) 32 
History of periodontal treatment 
History of Vincent’s infection 14 


A complete dental examination was included as an integral part of the 
periodic health appraisal. The dental examination included the following: 
(1) a history to obtain information about problems of general health which 
affect, or are affected by, dental treatment as well as information directly 
concerning the health of the oral cavity; (2) a elinical examination to ap- 
praise the temporomandibular joint, the entire oral mucosa and lips, the 
gingivae, the teeth, and the occlusion; (3) a roentgenographice survey con- 
sisting of a complete set of periapical roentgenograms and posterior bite- 
wing roentgenograms whenever a sufficient number of posterior teeth were 
present to warrant them; and (4) vitalometer tests and biopsies, whenever 
indicated, as supplements to the clinical and roentgenographic examinations. 
Roentgenographie examination of edentulous patients was completed with 
either occlusal or periapical films. Additional roentgenograms, such as those 
of the temporomandibular joint or lateral jaw films, were secured when 
needed. 

The number of dental examinations completed in the first year of the 
program was 261. Additional studies were under way but not completed at 
the time these data were compiled. Roentgenographie examinations were 
completed for 241 persons, and twenty others requested that they be omitted 
since such examinations recently had been completed by personal dentists. 

The history revealed that 158 of the group examined made regular visits 
to their dentists for prophylaxis and examination at six-month or twelve- 
month intervals. Eighty-six made visits to their dentists at regular intervals 
of more than one year. Seventeen admitted neglect of oral health and had 
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not received dental care in several years. With but seventeen patients in 
this category, it would appear that these data reflect a high interest in oral 
health on the part of the group of persons examined. 

Other important findings from the history are shown in Table I. The 
findings agree closely with the data from a study of 500 questionnaires filled 
out by patients prior to dental prophylaxis at the School of Dentistry of the 
University of Michigan.° These 500 questionnaires revealed a history of 
rheumatic fever in 6 per cent and systemic disease in 12 per cent of the pa- 
tients, which is comparable to the data presented here. 

The high frequency of a history of rheumatic fever, sensitivity to drugs, 
and systemic disorders (such as hypertension and diabetes mellitus) empha- 
sizes the necessity for dentists to obtain a past medical history from patients 
routinely before initiating dental treatment. 

Examination Findings by Areas.— 

Table II shows the results of the examination with respect to teeth. The 
finding that but four of the 261 persons examined wore both complete maxil- 
lary and mandibular dentures appeared remarkable when the ages of this 


TABLE II. TEETH 


Prosthetic Appliances No. of Patients 


Maxillary and mandibular complete dentures 4 
Maxillary complete denture, mandibular natural teeth 6 
Maxillary complete denture, mandibular partial denture 19 
Maxillary partial denture only 16 

8 


Mandibular partial denture only 
Both maxillary and mandibular partial dentures 15 
In need of prosthesis but none worn 19 


Dental Caries 
Minor to moderate need of restoration of cavities 
Advanced attack by dental caries 2 
No cavities 


group were considered. This finding indicated clearly that a group of dental 
patients that seeks and receives regular dental care receives the benefits of 
retaining natural teeth into advanced age. An appreciation by this group 
for the need of a full complement of teeth for mastication, esthetics, and 
articulation was indicated by the fifty-eight persons who wore prosthetic 
appliances other than complete dentures. 

Regular restoration of cavities was indicated by the 208 persons who 
had only a small to moderate number of cavities present, as well as the twenty- 
seven who were free of cavities. The persons who were designated as having 
minor to moderate need for restoration of cavities were those who needed 
restoration of cavities which could have developed since their last dental 
examination. The twenty-two persons with advanced attack by dental caries 
had lesions which were either great in number or extensive in nature. The 
presence of a large number of cavities in but twenty-two persons, seventeen 
of whom admitted neglect of the mouth, indicates that the treatment of 
cavities in the dental practices selected by this group was very thorough. 
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An important finding with respect to periodontal disease is the prevalence 
of periodontitis of all degrees (Table III). The prevalence of periodontitis 
in this group of patients compared favorably with the findings by Belting, 


TABLE III. PERIODONTAL DISEASE 


KNOWN TO UNKNOWN TO 
DISEASE | PATIENT | PATIENT TOTAL 
Acute Vincent’s infection 0 1 1 
Chronic Vincent’s infection 0 10 10 
Periodontitis (incipient) 0 17 17 
Periodontitis (moderate ) 14 40 54 
Periodontitis (advanced) 19 14 33 


Massler, and Schour.® These investigators found that 42 per cent of the male 
population between the ages of 45 and 49 exhibited some type of periodontal 
disease. More important is the failure in general practice to detect peri- 
odontitis until it reaches more advanced stages. The lack of known cases 
of incipient periodontitis permitted this conclusion. Only in advanced peri- 
odontitis did the known condition outnumber the unknown. It would seem 
from these findings that the diagnosis of periodontal disease is not receiving 
the same attention as the diagnosis of cavities in general dental practice. 

In addition to the periodontal conditions just reported, thirty-one per- 
sons exhibited some localized areas of simple gingivitis. One instance of 
hyperplastic gingivitis was recorded. 


TABLE IV. ORAL Mucosa 


KNOWN | UNKNOWN 
Solar or senile cheilesis with hyperkeratosis 1 5 
Smoker’s patch (hyperkeratosis) on lip 0 3 
Nicotine stomatitis produced by pipe smoking 2 27 
Focal hyperkeratosis produced by mechanical irritant 0 17 
Fistula from apex of root to mucosal surface 0 4 


Table IV shows the results of the examination with respect to the oral 
mucosa. The finding of five unknown eases of changes in the lip (senile or 
solar cheilosis) which predispose to carcinoma is important since, with proper 
eare and frequent examination of the lip, the development and metastasis of 
a carcinoma in this area can be prevented by early detection and treatment. 

Smoker’s patch, focal hyperkeratosis, and nicotine stomatitis are all hy- 
perkeratinizing lesions which may be treated successfully in most instances 
by removal of the causative local irritant, whether it is tobacco or some 
mechanical trauma. Following removal of the irritant, surgical excision may 


be necessary to remove persistent lesions. 

Many other minor lesions of the oral mucosa were noted; however, they 
were of no real significance other than their recognition as benign conditions. 
This group of lesions included geographic tongue, torus palatinus and torus 
mandibularis, Fordyce’s disease, and median rhomboid glossitis. 
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The findings in Table V indicate the importance of a complete roentgen- 
ographie examination at regular intervals to reveal changes in bone which 
may occur in the alveolar processes and at the apices of teeth. The pos- 
terior bite-wing films alone are inadequate to show apical changes. The 
present common procedure in private practice of obtaining posterior bite- 
wing roentgenograms at intervals of six months should be augmented by 
eomplete mouth roentgenograms at strategic intervals, depending upon the 
individual patient. A study by Watsky’ of 100 high school students points 
out that roentgenographic examination of the mouth often leads to the detee- 
tion of disease which cannot be seen by clinical examination alone. 


TABLE V. FINDINGS BY ROENTGENOGRAPHIC EXAMINATION 


Devital teeth (not including teeth with filled root canals 


and confirmed by vitality testing) 27 
Periapical radiolucency (including teeth with filled root 

canals ) 36 
Retained tips of roots 5 
Impactions 11 
Radicular cysts 3 


Biopsy examination: Biopsy examination was performed in one case of 
foeal hyperkeratosis and one ease of fibroepithelial papilloma. 

No malignant neoplasms were found in the oral region. The two biopsy 
examinations were performed on areas of oral mucosa which, clinically, had 
a malignant potential. One roentgenographie diagnosis of radicular cyst was 
confirmed by microscopic examination following surgical enucleation of the 
cyst by the patient’s dentist after he had received the report of the findings 
in the periodie examination. 

With one exception, all of the group gave the name of their personal 
dentist to whom they wished a report of their examination sent. They ex- 
pressed a desire to seek the assistance of their personal dentist for the dental 
treatment indicated as a result of their periodic examination, and they were 
encouraged to do so. Often by the time the patients returned for the final 
reports of their general examination, they already had made arrangements for 
the correction of dental defects. This prompt action indicated that the den- 
tists in private practice had done an excellent job of establishing in their pa- 
tients the habit of having dental defects corrected promptly. 

The findings of the dental examination indicate a need for greater empha- 
sis on at least two areas of oral diagnosis: (1) recognition of periodontal 
disease in its early stages and (2) more effective use of the dental roentgeno- 


grams. 

It appears that a thorough examination at regular intervals can detect 
much unsuspected disease and contribute to the length of time that the natu- 
ral teeth are retained. Thorough periodic examination of the mouth, with 
the cooperation of the patient, can reduce the magnitude of dental treatment 
required by revealing the presence of oral defects while they are incipient 
and simple to correct. 
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The periodic health appraisal examination program may well be con- 
sidered the application of the coneept of preventive maintenance to human 
beings. The value of including the oral examination as a part of any evalu- 
ation of general health is clear. 

It would appear that the dental examination should include a sufficiently 
thorough roentgenographie and clinical examination because of the high oe- 
currence of various oral defects in persons who receive regular dental care. 
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ANNOUNCEMENTS 


University of Alabama 


The following refresher courses have been announced by the School of Dentistry: 

Hospital Protocol for the General Practitioner. Nov. 7, 1959. Charles MeCallum, 
D.M.D., M.D. 

Oral Cancer. Nov. 14 and 15, 1959. Leonard Robinson, D.M.D., M.D. 

Major Oral Surgery. Nov. 21, 22, and 23, 1959. Robert B. Shira, Colonel, DC, 
USA. (Limited to oral surgeons.) 

Preventive Orthodontics. Dee. 12, 13, and 14, 1959. Sidney B. Finn, D.M.D., M.S., 
and H. Perry Hitchcock, D.M.D., M.S. 

Further information may be obtained by writing the Director, Refresher Course Program, 

University of Alabama School of Dentistry, 1919 Seventh Ave., South, Birmingham Alabama. 


University of Illinois 


The College of Dentistry is accepting applications for two- and three-year full-time 
courses in oral surgery, beginning in July, 1960. Both programs carry credit toward a 
Master of Science degree. 

Further information can be obtained from Dr. Daniel M. Laskin, Department of Oral 
and Maxillofacial Surgery, University of Illinois, 808 8. Wood St., Chicago 12, Illinois. 


Massachusetts Memorial Hospitals 


The Department of Stomatology, Division of Graduate Studies, School of Medicine, 
Boston University, announces the following postgraduate courses: 


Tooth Preparation and Elastic Impression Materials in Crown and Bridge. Arthur 
Kahn. Oct. 15-17, 1959. 

Periodontal Therapy. Henry M. Goldman, Bernard 8. Chaikin, Gerald M. Kramer, 
William Pendergast, and Associates. Oct. 19-24, 1959. 

Technies in the General Practice. Henry M. Goldman, David J. Baraban, Leo 
Talkov, Herbert Schilder, Gerald Kramer, Chester Landy, and Harold Berk. 
Oct. 26-31, 1959. 

Occlusal Adjustment. Bernard 8. Chaikin, Henry M. Goldman, Gerald M. Kramer, 
William Pendergast, and Associates. Nov. 2-7, 1959. 

Full Denture Prosthesis. Chester Landy. Nov. 9-13, 1959. 

Fixed Bridge Prosthesis. Leo Talkov and David J. Baraban. Nov. 16-20, 1959. 

Endodonties. Herbert Schilder. Nov. 30-Dee. 4, 1959. 

Oral Pathology for Oral Surgeons. Jack Bloom, Henry M. Goldman, and Kurt H. 
Thoma. Jan. 11-16, 1960. 

Removable Partial Denture Prosthesis. David J. Baraban. Jan. 21-23, 1960. 


For further information write to Director of Post-Graduate Studies, Department of 
Stomatology, Massachusetts Memorial Hospitals, 750 Harrison Ave., Boston 18, Massachusetts. 


1279 


ig 


1280 ANNOUNCEMENTS O. S., O. M. & O. P. 
October, 1959 


University of Minnesota School of Dentistry 


The third annual course in Advanced Oral Pathology for 1960 will be held from Thurs- 
day, April 21, through Tuesday, April 26, 1960. About one-half of the time is devoted to ex- 
amination of approximately 200 slides. The subjects and lecturers will include the following: 
1. Salivary Gland Pathology. Dr. John T. Godwin, Professor of Pathology, Emory 

University, Atlanta, Georgia. 
. Bone Pathology. Dr. Louis Lichtenstein, Chief of Pathology, Veterans Admin- 


bo 


istration, Los Angeles, California. 
3. Advanced Roentgenographic Diagnosis of Diseases of the Jaws. Dr. Edward 
Stafne, Professor Emeritus, Mayo Clinic, Rochester, Minnesota. 
4. Pathology of Soft Tissues. Dr. Richard Shuman, Chief, Department of Pathology, 
Norfolk General Hospital, Norfolk, Virginia. 
. Roentgenographie Technics for the Head and Neck. Dr. Richard W. Mess, Chief, 
Oral Surgery Section, Veterans Administration Center, Wood, Wisconsin. 
6. Dermatopathology. Dr. Robert Goltz, Professor of Dermatology, School of 
Medicine, University of Minnesota, Minneapolis, Minnesota. 
Dr. Robert J. Gorlin, Professor of Oral Pathology, School 


or 


7. Odontogeniec Tumors. 
of Dentistry, University of Minnesota, Minneapolis, Minnesota. 

8. Oral Manifestations of Systemic Disease. Dr. Anand Chaudhry, Professor of 
Oral Pathology, School of Dentistry, University of Minnesota, Minneapolis, 
Minnesota. 

The course will be limited to twenty participants. Tuition will be $100.00. Interested 

persons will please contact Dr. Robert J. Gorlin, Professor and Chairman Division of Oral 

Pathology School of Dentistry, University of Minnesota, Minneapolis 14, Minnescta. 


University of Pennsylvania 


The School of Dentistry announces the following postgraduate courses: 
Histopathology of the Dental Pulp. Sept. 28 to Oct. 2, 1959. Drs. Samuel Seltzer 
and I. B. Bender. 
Endodontics. Eleven Wednesdays, beginning Oct. 7, 1959. Dr. Louis I. Grossman 
and associates. 
Restorative Dentistry Using Ultra-High-Speed Equipment. Oct. 14 and 15, 1959. 
Drs. Robert E. DeRevere, Harold C. Kilpatrick, and A. Louis DiCamillo. 
Complete Denture Prosthesis. Oct. 26 to 30, 1959. Dr. H. Milton Rode. 
Hypncsis Applied to Dentistry. Nov. 30 to Dee. 2, 1959. William T. Heron, M.A., 
Ph.D. 
Dentistry for Handicapped Children. Nov. 30 to Dec. 2, 1959. Dr. Manuel M. 
Album and associates. 
Cephalometry. Nov. 23 to 25, 1959. Dr. Viken Sassouni. 
The Use of Ultrasonics in Periodontia. Dec. 12, 1959. Drs. Henry M. Goldman 
and D, Walter Cohen. 
For further information, please write to Postgraduate Courses, School of Dentistry, 
University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


University of Texas 
M. D. Anderson Hospital and Tumor Institute 
Fourth Annual Clinical Conference 


Seven guest speakers will participate in the fourth annual elinical conference on, 
**Tumors of the Head and Neck,’’ to be held Nov. 13 and 14, 1959. 


Volume 12 ANNOUNCEMENTS 
Number 10 OU E 1281 


The guest speakers are as follows: Robert L. Brown, Assistant Professor of Surgery, 
Emory University, Atlanta, Georgia; Calvin T. Klopp, Assistant Clinical Professor of Surgery, 
George Washington University School of Medicine, Washington, D, C.; Lewis W. Guiss, 
Associate Clinical Professor of Surgery, University of Southern California School of Medicine, 
Los Angeles, California; Robert C. Hickey, Associate Professor of Surgery, State University 
of Iowa College of Medicine, Iowa City, Iowa; John V. Blady, Clinical Professor of Surgery, 
Temple University School of Medicine, Philadelphia, Pennsylvania; Glenn H. Leak, Cancer 
Coordinatcr, University of Buffalo School of Medicine, Buffalo, New York; and Murray M. 
Copeland, Professor of Oncology, Georgetown University School of Medicine, Washington, 
D. C. 

Dr. William 8. MacComb, Head and Neck Surgeon at M. D. Anderson Hospital and 
program chairman for the conference, announced that nineteen staff members of the hospital 
will participate in the conference. Marga H. Sinclair, Associate Head and Neck Surgeon, and 
Gilbert H. Fletcher, Radiotherapist, assisted with the program arrangements. 

Registration will be Friday, November 13, from 8 to 9 A.M. in the auditorium at M. D. 


Anderson Hospital. 


University of Texas Dental Branch 
The following postgraduate courses are announced: 


Oral Cancer for the General Practitioner. Nov. 16 and 17, 1959. This course 
is designed to acquaint the general practitioner of dentistry and medicine with the 
fundamental principles necessary to establish the diagnosis of oral cancer. 
Techniques of oral examination, differential diagnoses, biopsy, and the use of the 
diagnostic laboratory will be presented. 

The teaching faculty will include Dr. Paul E. Boyle, Professor of Pathology 
and Dean, Western Reserve University, School of Dentistry, Cleveland, Ohio, as- 
sisted by members of the staff of The University of Texas Dental Branch and M. D. 
Anderson Hospital and Tumor Institute. 

Oral Surgery for the General Practitioner. Nov. 18 to 20, 1959. This course 
will cover the various aspects of exodontia and oral surgery. The basic principles 
involved in the management of surgical problems will be reviewed in lectures, 
seminars, and demonstrations. Anesthesia and antibiotics will also be covered. 
Suggested topics for discussion should be submitted to Dr. Edward C. Hinds, The 
University of Texas Dental Branch. 

The teaching faculty will include the following members of the Department 
of Surgery of The University of Texas Dental Branch: Dr. Edward C. Hinds, 
Bertner Professor of Surgery; Dr. Oscar E. Ranfranz, Clinical Professor; Dr. 
James E. Armstrong, Associate Professor; Dr. Hutton A. Shearer, Clinical Associate 
Professor; Dr. Wayne H. Speer, Clinical Associate Professor and Dr. William H. 
Bell, Assistant Professor. 


Applications will be accepted for either one or both of these courses. The tuition fee is 
$75.00 for one or $150.00 for both. A deposit of $50.00 must accompany the application; 
the balance is payable on registration. Cancellations from those enrolled must be received 
by Oct. 1, 1959, to warrant deposit refund. The University of Texas reserves the right to 
cancel the course if necessary, in which case the tuition deposit will be refunded. 


The Medical College of Virginia 


The following postgraduate courses are announced: 


Clinical Occlusion. Feb. 12 to 16, 1960. Dr. Arne G. Lauritzen. Tuition, 
$150.00. Class limited to 16. 
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Crown and Bridge Prosthodontics. Feb. 22 to 24, 1960. Drs. Ernest B. 
Nuttall and R. L. Simpson. Tuition, $75.00. Class limited to 8. 
Oral Diagnosis. March 4 and 5, 1960. Dr. Harold Syrop. (To be given at 
the Williamsburg Lodge, Williamsburg, Virginia.) Tuition, $50.00. Class limited 
to 30. 
Oral Surgery. March 7 to 9, 1960. Drs. A. M. Wash, S. E. Bear, and W. J. 
Longan. Tuition, $75.00. Class limited to 10. 
Anatomy of the Head and Neck. March 14 to 18, 1960. Dr. Alton D. 
Brashear. Tuition, $75.00. Class limited to 10. 
Dental Roentgenography (a course designed for auxiliary personnel). April 
4 to 8, 1960. Drs. L. D. Mitchell, Jr., and C. David Richardson, Jr. Tuition, 
$75.00. Class limited to 6. 
For further information, write to the Director, Postgraduate Instruction, School of 


Dentistry, Medical College of Virginia, Richmond, Virginia. 


The Mount Sinai Hospital 


The Dental and Oral Surgery Service of The Mount Sinai Hospital in New York City 
announces that it is accepting applications for internships and residency for the calendar year 
beginning July, 1960. Application should be made as svon as possible, since selections are 
generally made in December. Please respond to Dr. Max Fuchs, Assistant Director, 11 East 
100th St., New York 29, New York. 


The Philadelphia General Hospital 


The new dental clinic will be dedicated on Oct. 28, 1959. It will be the most modern 
and complete dental clinic in the country. There will be twenty-one dental chairs, ten dental 
units, a dental research laboratory, closed-circuit television, and intercommunication system. 
The clinie will be completely air-conditioned. 

At the dedication exercise, Dr. Robert H. Ivy, who was the first dental intern at the 
Philadelphia General Hospital and the first dental intern in America, will be presented with a 
plaque commemorating his internship in 1901. 

In the evening there will be a dinner celebrating this occasion. All former dental 
interns, residents, and visiting chiefs are expected to attend. 

A program may be obtained by writing to the Chief of the Department of Dentistry, 
Philadelphia General Hospital, 34th St. and Curie’ Ave., Philadelphia 4, Pennsylvania. 


Jewish Chronic Disease Hospital 


Applications are being received for a one-year residency in anesthesiology for grad- 
uate dentists. Residency under Stanley R. Spiro, D.D.S., at the Jewish Chronic Disease 
Hospital, will begin on Jan. 1,-1960. Full maintenance and a stipend of $200.00 per month 
are provided. Requests should be addressed to Joseph J. Obst, D.D.S., Director of 
Dentistry, Jewish Chronic Disease Hospital, 86 East 49th St., Brooklyn 3, New York. 


REVIEWS OF THE LITERATURE 


BOOK REVIEWS 


A Synopsis of Pharmacology: With Special Application to Dentistry. V. C. Sutherland, 
Assistant Professor of Dental Pharmacology, University of California Medical Cen- 
ter. Philadelphia, 1959, W. B. Saunders Company. Price, $4.00. 


This 267 page synopsis covers the therapeutic drugs currently used in dentistry. 

The text contains twenty chapters, beginning with ‘‘Introduction to Pharmacology’’ 
and ending with ‘‘Preseription Writing.’’ 

The 24 page index makes the book an excellent manual for those interested in having 
available in convenient form the latest information on drugs, their usage, dosage, and side 


effects. It is recommended to the student and to the practitioner. 
Thomas J. Cook. 


Conduction Infiltration and General Anesthesia in Dentistry. M. Nevin and J. R. Bour- 
goyne. Brooklyn, 1959, Dental Items of Interest Publishing Co., Ine. 392 pages, 
240 illustrations. Price, $8.50. 


This is the sixth edition of a text that had its first printing in 1923. Since the advent 
of the first edition, the book has admirably filled the need for a comprehensive publication 
of this type. 

The section on conduction infiltration is well illustrated from the beginning, which in- 
cludes anatomie structures and method of injection. 

General anesthesia and analgesia are discussed by Bourgoyne, one experienced in office 


and hospital oral surgery. 
Thomas J. Cook. 


Practical Oral Surgery. Henry B. Clark, Jr., M.D., D.D.S., Chairman, Division of Oral 
Surgery, School of Dentistry, University of Minnesota; Head, Hospital Dental Service, 
University of Minnesota Hospitals; Diplomate, American Board of Oral Surgery; Mem- 
ber, American Society of Oral Surgeons. Philadelphia, 1959, Lea & Febiger. Price, 
$9.50. 


This is the second edition by Clark, a full-time teacher of oral surgery. It is revised 
with emphasis on surgical technique, infections, injuries, and deformities of interest to the 
oral surgeon. New drugs are discussed. 

The book is written in a clear and understandable language for the student as well 
as the practitioner. There are 469 pages and 504 excellent illustrations on 279 figures. 


Thomas J. Cook. 
Pathologic Physiology of Oral Disease. R. W. Tiecke, O. H. Stuteville, and J. C. Calandra. 
St. Louis, 1959, The C. V. Mosby Company. 480 pages, 637 illustrations. Price, $11.50. 


In recent times there have been several new texts on pathology in the oral cavity. This 
book devotes most of its subject material to commonly observed lesions of the oral cavity 
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primarily and also those related to systemic disturbances. The chapters on dental caries, 
anomalies of teeth, pulp pathology, and the pathology of periodontal disease are concise. 
On the whole, the text reviews many of the oral manifestations of systemic disease as well 
as those that are chiefly local in character, such as deficiency and dermatologic manifestations. 
The text is directed toward microscopic pathology. It can serve well as a reference in the 


field of oral pathology. 


New Teeth for Old. Victor H. Sears. Third edition. St. Louis, 1959, The C. V. Mosby 
Company. 108 pages. Price, $3.00. 


One way in which dentists may convey to the general public information on dentistry 
is through books on the subject. Actually, this book does just that. As the author states: 
‘*For the average person, the hardest time of all is the worry time just before the teeth 
come out. Sometimes a patient will worry himself sick, imagining all sorts of unpleasant 
things. After the teeth are removed, he wonders why he worried so. Fortunately, more and 
more persons are learning the facts, so there is less of putting off when natural teeth need 
to be replaced. But many persons still do not have the facts. That is why this little book 
was written.’’ It seems unfortunate that more books of this kind are not written on the 
other phases of dentistry so that patients may have information on how to retain their teeth. 


Clinical Dental Hygiene. Shailer Peterson (editor). St. Louis, 1959, The C. V. Mosby 
Company. 348 pages, 161 illustrations. Price, $6.75. 


It has been a number of years since a new book was written for the dental hygienist. 
Clinical Dental Hygiene supplies this need. It is written by a number of contributors and 
an advisory editorial committee. The text includes information of prime importance to the 
dental hygienist in her clinical practice. It is an excellent book and can be recommended 
highly to students at schools of dental hygiene. 


Emergency War Surgery. Prepared by the Department of Defense of the U. S. Armed 

Forces. 1958. Price, $2.25. 

This book reviews the various problems which may be encountered in emergency casual- 
ties. It considers all types of wounds and injuries and the problems associated therewith. 
The handbook is limited to the principles and techniques of emergency care of casualties in 
the battle aid station, the clearing station, and the field or evacuation hospital. It does not 
discuss the problems of definitive care. It serves as a very excellent review, for which it is 


intended. 


Accepted Dental Remedies, A.D.A. Council on Dental Therapeutics. Twenty-fourth edi- 
tion. Chicago, 1959, American Dental Association. Price, $3.00. 


Accepted Dental Remedies has been published yearly by the American Dental Associa- 
tion. It is compiled by the members of the Council on Dental Therapeutics and various 
Council consultants. It is not only a ready reference for -practitioners but may serve as a 
synopsis text for students studying pharmacology. 


